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SECTIOH I 



SISTM DESCRIPTION 



In ordar .to b-otter understand the overall rolo and function of the 
Console, a detailed dascripti.ori of some of the integral units yhich con-' 
stitute the Central Processor should prove beriGficial,. 

Arith^ Unit 




'I ^ t Processo? 



^a-p—^iesca^riter 



i^'xgv.Te i. 



Figure 1 shoijs a block diagram of the Csatral Processor and peri» 
pheral oqirlpissnt. IdRss connecting anj uait with any other \mit repre- 
sent paths of data flpH„ In gojso instances Ci,e.. ^ .KrithTiotie Unit mid 
Gontroi Uisit) the data flo^r lines sx'e fei-directional irjdicatlng data flou 
in cither disrection bet'^Jeen these miits„ 'Figure 1 also indicates that the 
Console exercises control cvor the entire sj/Btera^i its seen in Figure l^, 
the Central ProcGssor is di-slded into three basic ^aits wi.th the Mcaaory 
Local Register b'Oing a si^spl^ient to the High-Si^eed Mesrcry. 



I, HIGH-^SPEED MEKORY 

The High-Speed Mejnory conta±l^s 2000 locations each cp^shle of handling 
one !:;2-bit MTiuflstic wox-'d^ 'r/ithin the Lb-.fmatic Systesi a word is defined 
cs the smallest group of information that is handled as a unit.. The Il^TA- 
Katie word consists of 1^8 binai-y digits (bits) mid h weight comit or check 
bits» The word can be further subdivided into 12 nmsricsj 11 nimiericj plu.s 
sign. 8 alphabetic characters j, or any combinatioK of alphabetic characters 
snd nmaeric digits which make up 1^8 bits^ All irastructioKS and data must en- 
ter the Hemorj fror,i the input buffer aid exit via the output buffers with the 
exception of i^ords inserted or read directly via the Flexowritero 

TliG Mei;ioJ.y local Register is an additional one word register (non-addres- 
sab.le) vrhtch Qascntiallj is a tesporasy storage location for all words prior 
to being a^!ritten into aemory or isEaediately after teing read out of ii!i.aKor2r and 
prior to being sent to either tha Arithxaetic or Control Unit„ a more coiaplete 
description of the l-femory Local Rsgister Kill be found under Special Regj.stersc 



The AritlKiatic Unit parfozTss all the arittestic eoriputations for the sys- 

tea2„ 

This inclvtcles cc-mpiitationa called for by the progras and also other auto- 
matic sequencing operations s.s distated hy each instruction* These c5)eratior^ 
jajcluds indexir.g the sequence register, indesmig a counter to detenidne the 
nuiiibor of words traiisferi'edj eto^ 

ThG Gorrtrol Unit directs the extrsction of the next instruction from the 
High-Speed Memory, inter-prots operation codos and gsnerally coritrols the act- 
i^aty of tha Central Processor. As expected, the Cont:s'ol eaid iirithmetic Units 

f-r>o ■•Tip-.'WT /'■Tf.o «!';!■ ■%-i;tf>-,''^r-r>l p-;:p(\ urir} pn f •( no l-iv-if> CH'n di'^id.de the tWO UHXtSu' 
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III„ Tmnm the DATAi^.£.t.ic 1000 



A. Pulse Ra te 

The heart of the timing system is a ciystal-controlled oacillator 
opoi-ating at a fmidamental frequency of 2„22 raeg&cycles. (2., 22 rail3i.on 
cycles per seeorid„) Successive pulses coma at this 2o22 isegacyele rate 
and hence the pulses are 0.U5 microseconds aps37t. 
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Figure 2 

ThesG pulses are aiisplified and distributed throughout the high-speed 
portions of the Central Processor, Ttma the Computer is interiialjy 
tiEisd by a never-eriding stream of pulses from the crystal-controlled 
oscillators 

Establisl'iraeBt of a definite ctai'ting or refcsrence po3.nt is accom- 
plished with s. t^j-iing clock and associated 3.ogical circuits which dis- 
tribute the tisie clock pulccs„ Basically the tising clock and the time 
clock distributor establish word cycles w- ich are 6[|. pulses in diu-ation.j 
e&ch pulse being at the 2^22 megacycle rstc ( Cycle tisae equaJis 
61i X QMS X 10 ' « 28,>8 aicroseconds. ) The tiisjing clock ijid-tiates the 
start of each cycle and the time c3.oofc distributor sxjpplies pulses to 
specified logical functions as dsfined hy the instruction. 
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Each instruction consists oi'' a number of v;ord cycleso There are in 
all eiglit disci'eet word cycles „ Certain insti'uctions utilise all eight 
cycles while other instructions use only a portion of the eight cycles « 
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still other instnictions consist of a repetitive use of a particular 
cycle so that the entire iJTstru.ction tsJtss longer thai eight word 
cj'clesx 

To tirae sn instruction^ one need only multiply the nuraber of cycles 

tiin:es 28.8 microseconds (cyclQ-tMie) to arrive at ths answer. 

For example: ADD ABC (8 cycles) 230ij raicroscconds 

TIA A 16 k * n cycles 576 microseconds 

(n " 16) 

Cycle times fc:e each instruction ksj be fousd en the instruction sisn- 

msTj sheet (see Appendr-c I)^ 

Of the 2G00 registers within core meanoi-yj sokss perforsa special functions 
ill orcbr to ItTipleaent mt iHstrv.etion» In addition to this, there ajrc several 
other rdOii-=iiddrsssablc2 registers wl:ich x^s^-fora special functions. A swmarj 
of the special registers (.feportant to the Console) outlinijig their specific 
functions will be given in order to facilitate the understending of Console 
operstion„ 

■K, The Sequenca Register 

The Saq-aence Rogilster ia a 52-bit register containing the address 
of the Jie2t-B03:'fi:alljr e:cGcuted iristraction^ The address circulates through 
this register so tliEtt on cycle 2 the address sppears in the A subaddress 
position. The isesoivf designator bit hoifever c^pesrs in the B position or 
bit 50 (i<=e,,, location 0352 would be represented in the Sequ.ence Register 
83 800 352 000 000 and location 1352 houIc?. be BCX) 3S2 GOO OOO). The 
praise function of the Sequence Register is to dictate idiexe the next nor- 
aal :mstxnictics is locatad^' 

, The Sequence Register can bs' WT^ittoa into or interrogated v±& the 
FlescKfritero This facility is estrersfly import ast in emergency situations 
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The Control Register (1950) is a ons-vrord regj.ster contajjning tho 
instruction currentl^y being pei-fointieda It directs the selection of the 
operands from racaaory and controls where to place tiie result in iseaioryo 

%rir),g the execution of an instiniction^ the addresses of the in-= 
straction in tho Goiitrol Register are permutatedo The mcEiory designator 
bits and the Op Code are not peKirated» Thusj at the completion of sea 

instructioiij ths addresses appeajr ±a 1990 in the persauted sequence of 
C A B rather than in the original a B C order. Furtliermore ^ during the 
execution of certai.n instnictiojis j the contents of the Control J^iegieter 
tire rsiodifiedc For encamp le, dm'ing a transfer instn?.ction the h operajid 
is modified hy ens each tdiso a nsx=j word is transferred^. In the execiition 
of shj.ft instractions the B address is modified es each bit is shifted 
until the desired narsber of bits are shift.ed„ 

In general, the Control iieglster is the nex-ve center of each in^ 
strciiotiona Siis register can also have data inserted raanually or be 
interrogated via the Flexojriter ma}c:mg it a ygtj valyabls aid in de-= 
terffiining the ca-ase of a program failure., Progrciias caii be restar-te-d by 
entarir^g an insti'Tiction directlj into the Control Register and depressing 
tho appropriate b\itton on the GonsolQ (i.,Q», START HT CONTROL REQISTSl 
button }„ 

^^ M5S£--21-^^'tS.-^ Rejp.Eter 

The I-Iesaory Local Register is a ons-word non- address able ta>'aporai'y 
storage registor„ All t-rords which pass into or cat of High-Speed Msa- 
orj' pass tbrciigh the -"^emory local i%g:lstei\. 

To fr,r'bher qufsllfj this, it is* noted that words arc* read in and out 
of niemoTj in a paraI3.el fashion, said transferred to biffers and intern^- 
ally Hithiji the Central Processor on a serial baais. Therefore, prior to 
con¥ert:b;i.g serial to parallel or vico versa, the vjord is temporarily stor- 

^J 4«. ,v!.,., !,t„, -v„- T_.^,,T vi„.-^.j: „.%.,. ..^ m^ .. , ,<. „^.j. „ _^ .•,i.. -! „, — ......,j. ,, , , ^ .,„. 

t3.m>.aily displejed on the Central Console,., 






^" t^eration Code Register 

One of the first things that ra-ast be detertained vjith every in- 
sti-uction is the operation that the Computer is to perforaic Itien 
the instruction reaches the Control Rogisterp the eight bits compris- 
ing the operation code are mmediateJy transmitted to the eight-bit 
Operation Code Register« 

These eiglit bits are decoded j producing specific trains of pulses 
which establish for the Control Unit the particular operation to be 
carried outu 

The Operation Code Register visibly displays this information on 
the Con3o3,e at all tinjssj for the present time it is sufficient to ssgr 
that the Op Code display Hill alvj^-s show ti:e current instruction be- 
ing perfonaedc, Thus, in case of a program eri-or, the contents of the 
Op Ccdo Register are observable for deterroining the tj-f^e instruction 
which caused the crroru 



The Current Instruction Register ( 1999 ) stores two types of infor- 
mation depe-rid5iTig upoii the instruction being processed end which of the 
eight instruction cycles (see pai'Sgraph ¥Ij Instruction Cycles) is be- 
ing perforaedu 

Instr-action entered in norsnal sequence* 

Cycle 1 through 7 - Address of instriiction being executed,, 
Cycle 8 - Instruction Just exeeirted,, 

Instinietion chosen cy subsequenco. 

Cycle 2 th.rci'.gh 7 - Previous instractiono 
Cycle 8 » Is^truction j-ast execitted^ 

Itien the Current Instruction Register contsdns the address of the 

■u':.st:>"^ict-i,c^'' b6iP,F ?^x-9ciTfc'3d the subr!.d<'''re3s 'oo'''t-icn c** th'^r rdd'""'"''' '-"^ 
located in the k Gubaddress position,, Hcraever, the bsik designator for 
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this address resides in the B bank designator position, all other bit 
positions being seroes.. When the Current Instructien Kegister contaiiis 
the instruction just e:iecuted, the address positions of the instruction 
are in the order CAB rather than the normal A B C. Thus, the addi-ess 
of the instii2etion being executed resides in the same \±t positions (h 
address) whether it is a prograsaned C address or a normal instruction 
sequence address « 

Sines this register contains the address of the instiTjction being 
processed or the instr-uction just exectited (Cycle 8) its iajportance can 
not be underestimated and should be understood completeDy and used to 
the fullest extent if a progress fad. Is „ 

1» Auxiliary Register - The Auxiliary Register is a one-word re- 
gister Khich can be written into and monitored Via the ?lexowriter« 
There is no specific address associated i?ith it and it is selected 
by the Wamory Register Selector of the Console typewriter simply by 
depressing the button coded ARo During the execution of an instruc-- 
tioBj Cycles 2 through 7.» the AR is used hy the iirithmetic and Con- 
trol Units to store information or partial results pertaining to the 
instruction^ Curing Cycle 8j the address of th© instruction just 
processed is in the AR„ The prmaous rhistitiction is stored in AR 
duxing Cycle 1 of a nor/aal instaructiono 

?*, Accujimlator - The Accmsulator can be Monitored only ty the Con- 
sole operator. Its contents are dependent upon the instruction be- 
ing perforaed and the operation cycle in which it is interrogated. 
All si'itlHietic cpei-atioKS laake use of the AccaauJator^ In case of 
machine malfunction, the ability to monitor the Aecisaxi.lator can be 
exfcre^.ely h.slpful in trouble -shooting. This facility is of considor- 
able valtie to tl^e Field Service iingineero 



Once a progrsjK is loaded iiitc Hi^i-Spead Meiyioiy end started under Autraaafcic 
Controls a well^-definsd sequencQ of extents take place as each instriiction is sx- 
ecutedo 



^5... 



The coJTtents of the Scsqxience i'-ogister ars sent to a logical block call- 
ed the High-Speed '-ferioay Addi"ess Selector„ There, the^ nuiaeric code is de- 
ciphered into a specific nienorj ioc&tion and its contents &xg read out to 
the Memory' local Hegistei-'o 

TiiQ i<.'oi-d in the ^'enoiy Local Register is then transmitted to the Contro3. 
Ret'ister whore the varioiis bits of the word are interjjretscl and translated 



iissiWiiBg £B irastiiiction is eaterad in the noraial r?iode (i^Oa, rseiected tila 
the Sequence Hegister) prior to eny action frcm the Control H.eg3.8tsr. the Se- 
quence Hogister sen<J3 its contents (i.e.j address of instruction being perfona- 
ed) to the iicciuanlator where "a -s-| is added to the address* Tnis indexed add- 
resfs is then returned to the Seqr.ence Registero 

The interpretntion of the instJ'ucticn in the Control Hegister proceeds 
bssj.cclly in the folloiiing saTiner« The operation code bits ar-s sent to the 
Operation Code Eegistsr where the eight bits initiate action of particular 
fraicti-C'iis aiithin the Control Unites 

Tho is. and B addresses of tiie instru.ction are in turn sent to the Address 
Seise tors to alloii read out of the Gparisads^ The Control snd iiriC^Bsetic Units 
carry cut the necessary steps ijiitiatsd by the Operjrtion Code and the result 
is returned to rcmsry txndBT control of the G address in the iiddross Selector. 

Only mSiirastic ^orda ijhich enter ths Covitrol Register {1990) csn actually 
be called instructioFiS in ths tr^e sense of the neerdng, Kt this point the 
Central Processor cen distiKgisish betvieea data and instr?actiono >. 

%C0 hstring coEiploted ths instruction ^s dictated bjr the Control Re- 
gister, ths Ccsipiiter cjcleg bE.ck to its starting poisitj ioe<,j, inspecting the 
Sequence Register to deterrainc •'/nere in sr/anory the next ins tnj.ctiori is locat- 
od^ Since the contents of the Sequenco Register were incremented by -^Ij the 

tiCB to the -enorj Local Register, This assxmed the previous instracticn did 
not chfHiee the secraence<j 



This process continues in a normal sequence step-by-'Step lintil either 
the progrard is complete avid stops or the program itself causes a deviation,. 
A deviation is one in -which there is a sequence chayige or a subsequence eallo 

Jn the case of a sequence change, part of the operation ss dictated by 
the Control Registex' is the placing into tlje Soquence Register of ai address 
other than that contained by itc Thiis, at the start of the next instruction^ 
the Sequence Register causes the Address Selector to read a meisiory location 
specified by the preTicxs inatnictioni. In processing the new crder^ all steps 
described previously art) repeatecL 

The Subsequence Call is siir.ply an interx-uption of the noiittal sgqxienceo 
In this case J the contents of tho SaqueEce Register are not intorrogated or 
altered in any way^ In processing art instsmction which contains a Subseq-uence 
Call, the Control Register de,gignates where in memory the nest instruction 
is located^ During the Subsequence Callj -»•! is net added to the Sequence Re- 
faster and therefore it vrill he set to designate the next noriaal instruction 
when the noi'viaJ. sequence is reBvmsdo 

In smmarj then, the seq-iience of operation is contro3.1ed by the Sequence 
Ro.-pLster Hhiclu is IncrGmented at the beginrang of eacii ijistrnction^ The Gor- 
trol Register then takes over end iKpleaisnts the j..nstru.ctiona This instruct" 
ion. -r.ey itself alter the Sequence Register^ or cause the nex'b instx^uction to 
be taken out of Gsq'denec„ 



l!o fs-cilitots 'xn lindcrst-andiRs of th© a.nternal cperstions Mhi.ch sro 
necessary to carry out an insti-iiction.. a taot^Jledge of indi-v-idual instimction 
cycles should be benef j.eial^ 

As was Kentioned previously^ all iiiistriictiona caixied oiit on the DATA" 
Hstic 1000 requiJT-e varying nxfisbers of word cycles* There are in total eight 

repetitive use of some cycles are needed to carzy o-at the ccBsplete list of 
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]i\TAi;iatic instructions „ For exsraplGj addition requires all eight cycles 
while m. iiitonial tx-ansfer of one word requires five wox-'d cycles* 

Scsne cycles are basic and ai-e used regardless of the instrtiction while 
other cycles Riay be skipped co.mpletcly by some ins tmct ions * Identical cy- 
cles need not car^^'- out the sease internal operations^ That is, the Central 
Procsssor 'ft'lll perforra ccjipletely unrelated or independent operations during 
a pariiicular cycle depending upon the type instruction being exec^itedc. 

The foUo'Ming description of fimdGmental cycles is provided to fur- 
ther qualify the operation of instxn.ictions within the D.aTMatio lOOOo 

QYCm 1 

The operations can'ied out during Cycle 1 are dependent upon whether 
or not a check condition io sensed (ic-e.. j overflo?^'^ end of tape> T\iC, atc^ 
If it is J a special version of Cycle 1 is enteredo 

1„ Sequence Register sends address of instruction to be processed 

to Address Selector^ 

l''^ Check condition sends special f.ddress to Address Selector (spe^ 
cial C;rcle l)« 

2o Sequence Register serids address of instruction to be processed 
to Acc'dsxilator where it is incrcsaented by one,, 

3^ Control Register receives instn-iction to be proeessedo 

lu Current Instruction Register receives aadi'ess of instr'o.ction 
to be processed.. 

■a 

h o Current Instructica Register receives previous instruction.^ 

5o Aiacillsry Register receiTes preuious instructioBc 

Hotes : l^J end k *■ arc csa'-ried owe i:a pl&ce of 1* said h^ in the 

evBSt of a chssk situation Khich csusss an sxitcsii&tl^ 
SHbssQiaense^: 



GIGLE 2 

1^ Incremented address is sent from. Accu^iulator to Sequence 
Regietero 

If Cycle 2 is entered frora Cycle 8 or via, an automatic Subsequence 
Call J, Cycle} 2»1. is cmittcda 

2o Operaticffi Code Register i-eceives ^^a6 decodes Op CodOo 

3o Aiurilisay Registei- i is reset to 9ero<, 

CTCL.S 3' 

1„ Solect ajid process first operand - -Ouring a transfer instnio- 
tlon,, Gycls 3 is repeated each tiias a new word is transferreda It 
is psrfox'-sGd as luarij trbuGs as necessEoy to coaplete the trarsafero 
'i'he traiAsf'sr iastinzction Ib the Control %gister is laodified each 
t:b«e a imrd is traKsferred, 'She rasdifieation consists of indesring 
tSe A sMress b;/ one as each Kord is transferred, 

GxCLS ii 

1* Select and process the second Gpera:ac]« 

2a Ir a Sequence Chajigo instruction, start prepsrsjig to chs^ge 
Seqixence Register^ 

3*-. '^ass oi-dcrs, if needed j &t'e generated during Cycle ii^ 
GS'GLB 5 



U Solsct third opsrsjidc 



2t, EsecuuG aritlisietic type orders^ 

3» Tf a Seq;aexicn Change instraetioBj Gontirflis wor'k, started in 
Gjcle I', 2. 



CIGLE 6 

lo Complete o-ritlDsietic type orders (results are gen.ex'ated)o 

GIG US T 



^«SP^?-^i;lS"'^'*^^^ 



1„ Prepsrs to deliver result of arithnetic type instiiictions 

to Kigh-Speed Kojaoxyo 

CYCIS 8 

1,., F.esi'.lt:.^ of arlthBiet5.c ty]2e instrisctions sent to Hj.gh-Speed 

2i. iuJsiliGry Register 1 recei'ves contents of Gurrent Iiistrrtct'^ 
ion Register (1599). 

3o Instriaction just processed goes to Current Instruction Re- 
gister,^ 

lu Cvrrervt instruction is seRDed for subseq-aence (I'orsaal.go to 
Cycle 1)„ 

$c 'Lf Siibaequerics Cal3., jplece contents of G address (nest in-- 
stiniction ) into Gonti''ol Hegister (1990) and go to Cjcle 2,;2.i If 
aiitcjiiatic Sribseciucnce Call is Biadej go to Gjcle lo 

Note: Address of subssiuencs instruction is the G address 

of the Ciirront lastnxetion Register (1999}>. The or- 
dai" of the sxldresses sre now C a B instead of A B G^, 

GonscJe M^s^,i|»'.fl:aul4,i«»vi;oPic «<* ^^sxXi.f^'i' c& p;;saitlc 'JiV-i Cy- 
"* '?c c^i~'.j J\,^^ t;ul' . 1 aL !.' c XI j^iL.ci.icR IpCwion 
and the irstJ-' i ji -!» .t —'^ -<.^ « ''r. • _j t '■■u ^ o h.x.:Ci - c .e^^^f^„ 3 
the GYerA of \2ne;:pe3tsd troiiblo viith a program, the Console 



CYCLE 1 - Bomial (Mo Subsequence) 

Control Register (1990) » New order 

Sequence Register «> Address of order to be processed 
Label Register (1999) = Address of order to be processed 
Auxiliary Register - Order just processed 

CrCLE 8 » Normal (No Subsequence) 

Control Register ( 1990) - Original order 
Sequence Register - Incresnented by 1 in cycle 2 
Label Register (1999) - Order Just processed 
Auxiliaiy Register » Order location 

CYCLE 8 ■= Subsequence Jfode 

(Cycle 1 is omitted in a subsequence) 

Control Register (1990) - Contains new order specified by "C" address 
Sequence Register = Remains unchanged 
Label Jiegister (1999) -= Order just processed "CjiB" 

Auxiliary Register ° Order location prior to subsequence or addross 

of subsequence instruction if more than two 
consecutive instructions are made in 
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shoiild be aware of ishich Biemory locations he can interrogate for per^ 
tinent infor'/itation. In additicaj it sliould bs noted that the Mssory 
Local Register may be a sov.rcs of valuable information « It will hscwQ 
as its contents the last %?ord trcrisf erred between mesiory aad Central 
Processor or buffers be it a trmsier into or out of n^ory. 

Finally y it should be noted that at the completion of aji instruc- 
tioHj Cycle 8, the folloHing are key locations within High-Speed i-iestoryt 



lojgation 

Auxiliary Register llo^ I 

Seqiisnce Hegister 

Gurrent Instraction Ksg„ 
Control Heffister 



Contents 

Location of instructics just processed 

Location of next instruction in norraal 

Instruction jinst processed 

Bapondent upon inatx-action just proQessed 
If Horsial - iiistructioii j?ist processed 
If Subsequence Gall - Next inatruetion 
If CoiTioarlson is x&et -- Hext instruction 



Figure 3 is a diagrsnjsatic doseriptioa of how instructions are irsjleisentad 
on the m:Sltins:b±c 1000., 
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On the Conso3.e peiiel there is a cycle cotanter which enables the 
operator to deters-ine at a glance on which cycle an- instruction stap^ 
peda 111 general- instnictions go to Cycle 8 with the following ex-^ 
ceptions : 

1^ Stops on Cycle 3 of trfaiisfsr orders i-iihen a TlfD occurs aisd 
ISROR SUBSBQUa^GS switch OFF„ 

2„ Steps csn Cycle 7 of aritta-etic type instJTUctions iji the 
CTent of invalid operands (nnsigiied numbers }o 



SECTION 11" 



FIBICTI® OF THE CONSOLE 



The DSaTiunatic Cor!Sol.e provides complete stspervisoi-y <3nd lEonitoring 
facili-fcisG ovei" the operation of the entire electrcmc data processing in- 
stall.ationB All f^ctivitiea pertaining to the readjjng, processing saad writ- 
ing of data are controlled at the Console.. At the Console, the operator 
selects tt^es to be read from or written uponj loads the pi-ograjiij initiates 
atsrtS; performs Eianual intervention and checks out new programs* It is 
also eviderit that the Console is the sole on-^line link of cojymi'anication be<- 
tween the electronicall5'--contro3J.ed processing o£ data and the outside worlds 

One of the important fiaictions of the Console is its ability to com- 

implicate with the oper^tcr^ It is evident that when a prograa is operating 
at electronic spcsdsj the pr'ccess should not be ixiterrvxtted^ Hoifeirerj in 
the oTont of machine error, the Console shou3.d relay to the operator the ne- 
eessaa'-j inforaatioi-) to allox'j Mm to rostart the progrsm as soon as possibloo 

In ssost esses J it is possible to distinguish between a siaohino chesk 
stop aEd a program orro:c„ If a pi'ogi-sa error, the interrogation of the koj 
locations oftoK leads to the spottiag of errors and alloi-m for an Isasediato 
ooi'rectiosiv- If the operator definitely ascertains a raachiae check step, an 
engineer should to callod prcssptij. There.f ore j ' ixx trouble-=shooting a 

MEchlKG chccl: or a progrearuraug error, the ability to interrogate registers 
end Kianiiall(|5-nsert data is very isiportant^ 

To siiraieriaej ths Coi'^sole directs the overall processing operation j, forms 
a link betiieen ths Central Processor and the progrsirmer to alloi-f for maiual 
jiiterTention and reisers isforsation in fhs e'/ent of errors to deterirdne whether 
the prograia stopped dae to a progrsnr'irig ei'Tor cr a machine check stop* 



SECTIOK III 



DESCFOFTION OF THE CONSOLE 



The DATAraatic lOC'O Console has two basic Eiaj.n sections., One section 
houses the acti\re controls xdiich allovf control over stBrting and stopping 
the Central Pi-'ocessor and laarjyal insertion of data via the Flexowriter^ The 
second section comprises a set of display lights i-rhich allow for a passive 
cos5sunication from the machine to the operator^ In essence j the display 
lights relay to the operator the current status oi" the D&T-^'-iriatic XQOO as it 
prccoeds thrcngh. a probler;',., Eoth the actit'e controls and the display lights 
represent a powerful tool wliich ars used effectively in determitJing errors 
in prograss snd mschixie che-ck fimctiorjs^ 

The active coat:c'ols incltido fotir independont starting switches which 
can 'be utilised in a r/saber of ways„ ^-n general,, two of the starts are ra- 
sei"ved for a*atos.atis re-r-ims in the e^'^ent that some unexpected error occurs „ 
0p02''ator3 should be esrefa.l vihen initiating progrsias since depressing the 
iriCorract start bisttoa could conceivably destroy V3ltjab3.e information thus 
necessitating a iien starts, 

An AUiClM'IC'-iiAHlIAL stJitch provides the facility for either Bjaaually 
stepping through a progr®!. Kionitoring it instruction=by-instn;.ction or auto- 
aaatieally soqueneing through a progr^sa at Kac.ine speeds o 

TR0li3 which are verj useful men checking out nmi programs „ Clear coneise 
instructions shottld accompany all progrsias de3cri.bijig the procedures to be 
followed at each. o23tior?.al stop,. 

On the top of the ^otisolo aire a set of displajr ligiits and snitches 
which' ajT'c? ths ?t?5t"f?'-i o'^ r.-'c'"' '^py--'''. rv- -*-!>•?> tj-.-,--, j- a^ -;-',-^ „„.„.i.^,„ 
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The Flexowriter, one of the components of the Goiisole., is that vxitt 
which implements the interrogation and insertion of data into High-Speed 

Memory^ 

The display lights basically represent the current stat\i3 of the Ccrai" 
putero I^zring aiitomatic operation these lights change too rapidly to indi*' 
cate any particular conditione During a stopj however, these lights become 
an important source for detesaining the cause of the stcpo In general, if 
a stop occurs- it is tho operator's function to deteriaine whether the machine 
stop was due to an optional stop instruction ., a transfer vieight count error 5 
a laachii^e check function, etc* The display lights can, in Most cases, y(«sld 
this infonriation,, -^'or Kcre specific inforsnatior.^ the active controls would 
now have to be xitilisedo 

In sx2iimsry. the active controls on the Console used in conjunction with 

the Flexox^jriter and its associated i%moiy Itegister Selector persiit manual con^^ 
trol of operations on the BiiTiijaatit; lOOOo They afford control over starting 
and stopping tlie jnachine and raanual insertion of data^ 

FurthGrreore^ the indicator lights X"epresent a passive coismiunicstion 
facility in that they displf^ a continucias picture of the status of the DiiTA- 
Bjatic 10C3G ss it processes a progrsn instructioji^-bj-instructiono fhla pro« 
perty.^. is psi^ticular, is an exceptionally useful diagnostic tool for program 

debuggings 



SHJTIOM I? 



DETAILED DESGRIK'IOJJ OF CONSOLS 



Talii section contains a detailed description of the function and use 
of all sTf3itches ssad display lights on the Central Console., as each switch 

or display 3J.ght is described^ reference sh.ould be made to Figui-e h^ 1'he 
description is in tn'o psrts; the active controls j mzd the display lights,, 



1„ GLSiR EuFFM Si-sitch - The CISiH EUFFSi svJitch Td.ll cause the 
output buffer and Higli-Speed Mmimj location 1992 to be filled 
with kQ ssro bit words i-^lth the appropriate fe'eight counts. It 
also resets tlie oittpiit buffer coirater<;. 

USE: Before starting ximr prograia^ 

g. MCHIMS CLBiR aittoa - The I'liiGHBE GlSuR bittoa resets all 
erroi" interlocks K-hich haiYs caused the Dxhi^natlc 1000 to stop,, ■ The 
Kigh-Speed Memory and Accteimlatore are not ehajigeda 

USE: Before starting nen progran. 

Before restsxting progrom which has stopped due to isiterlock 
exToro 

lo COSfEOL REQISTB? Bitton (1990) - Depressing this button will 
initiste ths ssectition of the instruGtion ciirrentlj positioned in 
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the Control Register* If the AUTOMiiTIC-MMIUAL switch is in the 
AUTOJliiTIC position,, the program vdll continue to operate under 
control of the stored prcgranu If the AUTOMiiTIG-JiaNUAL sv^'itch 
is in the ViAWh-L position, the instruction in tlie Control Re=' 
gister will be oxccuted and the next instraction selected will 
be placed in the Control Register., The BiiTteatic 1000 will then 

Stopo 

2;; SESUSJCS RSQISTSi Button - Pressing this button ctaises the 
Hschine to place in tha Control iiegistes' the instx-uction Hhose 
address is in the Sequencs Segister« If the ADTOMaTIG-MaKUaL 
si^itch is in the AUTCMiiTIC position, the I&T&antic 1000 will con- 
tinue to operate under control of the stored prograsi*, If the 
AUTC2-?iiTIC-FjiMTAL switch is in tiie HAKUaL position, the Cmputer 
xfill step t^,dth the instruction in the Control Register but the 
instruction t-jIII not have been ezeeutedo 

3„ TRANSFER CONTAOL Mtton -- Fressing the THi-JSFM CaiTROL btit-- 
ton will cai?se the DiiT/'asatic 1000 to place the instmction at lo- 
cation OCCO into.ths Control Register. If the AUTOM»kTIC<44AMAL 
switch is in the AIjTCMaTIC position > the '^csspirter will continue 
to cparate imder control of the stored progr^. If tha AUTdtaTIG- 
MANUiiL switch is in the HiiMUAL position^ the CoDipiiter will stop 
with the insti-uction frcss. location 0000 in the Control Register^ 
bnt the instiniction Hill mt ha*v'e been exscated., 

k.. SUmmumCR ly82 Button - Depressing the SUIBJieUS^GE 1982 
button ^jnisGS the Cojapiitor to subseqnense to locat.iGn 1982o The 
position of the iiin:iMi\!S'E^^iitM)h.L switsh will have the sasie effect 
on this bntton as described above under Ta.fel'JSFEE CONTROL except 
that the instrijction vtxII cokio frora location 1982 :ln the gnhseavsen^a 
mode, aese toxo starts j ffiAHSFSl COiKlOL and SUESmuSGE 1982 are 
generally reserved for a-atosatic re-run prosecfnreso 
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lo OPTIONAL STOP EiBAKPOIKT CONTROLS - The eleven s^sitches in 
the loiifer right section cf the Console sre tl-ie OPTIONAL STOP 
EEiaiKPOIMT CONTROJ^o Tlie rightmost switch detemines the STOP, 
Ca'IPii.RE, HiC€EKD option of this instruction,. The remaining 10 
si^rltches define the possible optional stop selections » The optional 
stop is dependent npcv. three conditions nsnely: instruction caapo- 
siticn; setting of the conditional step sx-Jitch; the position of 
the applicable brealgjoint siiitches* The Cor^ole allows for 10 inde- 
pendent optional stops/ Each time the Computer halts as a result of 
execiitirig as\ optional stop instruction^ reg?lster 1990 ifill contain 
the next instriiction to be executedo The optiona3. stop instruction 
will be in one of two locations dopendiKg upon whether or not the 
instruction has a Subsequence Ca3.1» 



a. Mo Subseqtience Call - Stop on Gjcle 1. instrtiction in AE 



7 



bo Swhseo^iBiice Call - Stop on Cycle ^ instJniction in 1999 

Figtir-e 5 s^*^ Figure 6 illustrate the results of var-ious set* 
tings of the conditional and breakpoint switches « 
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Figure 6 

^* CHECK suggJ3y;Egcis Switch 

3,^ TU^ Check '^ J3u.fi}ag the transfer of each word within the 
DATAriatic 1000-, the 'Keight coiuit is rocoFipiited and eoBoaredo 
If a weight coimt error is detected at Bxry tisie except v/hen 
reading frora the biiff era , the DATiisiatic 3.000 w:lll stop^ This 
insures valid operations and data transmission x-jithin the Cen= 
tral Processor at all tiniesc-. 



If a t'jeight count error occ^u's nhen reading from a buffer ■ 
and the CHBGK SUB3i5JUiSNCE snitch is ®j the Gomj^titer will auto>= 
iriaticallj tsiee the rxsxt instructioa from location IS&J^ If the 
CHS3K SUBSRIUMCE Si.Jitch is OFFj the sachine will stop and sp-- 
propriatG lights uill indicate the reason^. 
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1, DEr-M)D-R£]J£<iSE Switches - Along the top of the Console are 
switches and display lights which correspond to the various Mag- 
netic File Units (see Figure 7)„ tech switch corresponds to a 
psa-ticular Magnetic File Unit ejnd is refei-'red to 83 the DM/iND- 
REIJBASE STri-tch* In the DS'IaKD positions the Central Processor 
has absolute control ox^er the designated Magnetic File Unit re- 
gardless of avQr subsequent atteapt by peripheral equipment to use 
ito. I? the switch is in the RELBSiSS position^ argr peripheral unit 
cai'j xise the MF1J„ Changing the stfitch position frora RELEASE to DE- 
IIAMB Tvill not necesserllj^ give control to the Central Processor* 



File Unit 
l^yiaber 




Figure ? 

If the File Reference Unit is using the designated I-IFU^ it will 
2r)eld to the Central Processor,, However,, if any other piece of 
peripheral equipsient is using the MSV^ the Central Processor id.ll 
not have control until that peripheral unit releases it* 



2» fiFU Lights - Asscsiiited with each MFO are five status lights 
which indicate vai-iouB operating conditiorjs of the BFU^ The File 
Unit nvFiber indicates the addi'ess by which the MFH is recognised 
by the Central Prcces5or„ An approprj.ate indication is also dis- 
played XKclicating whether aiy peripheral unit is currently using 
an I'1FU» For exsjriple^ if the Input Converter is using an MFUj the 
File Unit mmter will display Olo 
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The MOTION light when OH. indicates thEt avi KFU is inoving 
because ofAdrive co'iinisnd srsh as Head, Write, or Rewind., Thus > 
if the Computer has ccKe to &n apparent stop with a read or 
write operation code in the Op Code register, it i^ould be w-se 
to check the MOTION j.ight;. If it is OH and not flickering,, 
Kore than likely the read or write order is waiting for the 
previous drive coimiand to be ccijipletedo 

It i3 interesting to note that the NOTION light is en ana- 
log device,. That is 5 the brighter the light glows 5 the mors 
continuous the motion of the tufe,.. Therefore ,; a good indication 
o'f the efficiency of a program, is the relative brightness of the 
MOTIGH l3.g]its. 

The SID light is ON when the tape is re'/.'ound to its physical 
beginning.. The RP light ON indicates that the designated HFU is 
nov; operating in the Run Protected KodSj ±.,e^i the tspe may te 
read f r-aa , but not ivrj.tten upon.. If an attsKpt is made to vjrite 
on a "protected tape''^ the ssriting will not t«.ke place j the tape 
will advsnae by one block and ivns£ti.3fied checks vijill cause the 
DATiii'iiatic ICCO to stop the next tiros the t&pe is addressedc Swi- 
tching to and fT(ss. the Iten Pr-o-be'ited statas is acc^xiplished by a 
s^Titch St the HFU arid not st the Console^ 

The CRi'GK light for each Kagnetic File Unit indicates DM when 
an instruction to the file nnit v;es executed incorrect3.y., The Goffi- 
putei" will not stop iiresediatsly , but rather will continue operating 
until the sbab Tape Unit receiTes a subsequent instructions 

In the event a Read Forward inst>.njiction is interpre-t«}d sss Read 
Paclrward, & TWO error wonld result whan the buffer inforhiation is 
subsequently trans.f3rred into semory,- fefo.re a co:rrective position- 
ing procedure can be initiated- the KjvCHINE ClJ:lhB. button aust be de- 

rir'j=;,t53ed tn flf^a'-' the i v'ltpv-'in.-^l-.c . 
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II. CONSOLE BISPIAY LlCei'S 

On the displsj/^ panel are li^jhts where an operator can observe the 
status of a problaji bsing solvedo The principal use of these display 
lights are for error detection in new problems snd machine trouble analysis^ 

A, HE"10RY LOCA L RjEGISm 

In the upper right coamer of the display panel is a set of 52 
lights representing the MEMORY IjOCaL REGISTHl snd grouped as shown 
in Figure 8, 

81i21 61i21 61^21 
8ii21 81.21 8ij21 
8ii21 8ii21 6I42I 
8it21 8ii21 8I42I 

Figure 8, 

The leftmost light (8) in the top row represents the 52nd bit of 
a DiiTjunatic word,, the next li^t the Slstj eto^ The numbers represent 
the assigned weight for eaoh bit position,. The four rightmost liglits 
are the weight count bitSo 

When a raachine stop occurs,, the MEHORY LGCikL REGISTHl >iill contJin 
the last transferred word either into or out of High-Speed Meiaoryo If 
the Co-niputer stops due to a TWC error when transferring into mesaory from 
the buffer;, the invalid word t^ith its incorrect weight count will be in 
the MMCEY LOCAL REQISTSRa 

Be OPMATIOH CODE REaiSTSi 



The OPERATION CODE REGISTER has a set of associated display lights ; 
grouped directly below the HMORI LOCAL REGISTER (see Figure 9)^ This 

8li21 8ii,21 

OPlSiiTIOS GODS 

Figure 9* 
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eight-bit register displays in hexadecliaal rotation the operation 
code of the last instruction perfonaed provided a normal halt is en- 
aovmtered in Cycle 6 or Cycle 1„ In the event the stop is 'oetween 
Cycle 2 and Cycle 7, the Op Code of the ciurent instruction being 
performed is in the OPERATIOSJ CODE REGISTffio 

C. OPTIONAL STOP Light 

The OS liglit located below the Operation Code Register will be 
Oh only if the machine has stopped on an Optional Stop instruction 
(see Figure 10 )c 

OS 

Figure lOc 



Tlie D-IOOO OPSlATIWG light (see Figure 11) is ON when the a&TA- 
matic 1000 is operating in the Automatic modeo It is OFF during the 
la&ntial operation except for an occasional flicker during a one-ahot 
Print instruction. It is also OS when instructions are entered via 
the Flexowriterc 

D ^0,000 
Figure llo 



&. CgCLE CgUMTM 

TixQ CXCLE COUMTJH displjsy lights (see Figure 12) are loc&ted in 
the center of the Console panel and reflect successive cycles in the 
performance of a particular ins true tion„ In the event of a stop, these 
lights will indicate the lest coini-leted. cyclso Instructions which make 
repetitive use of the same cycle; such as transfer instructiosiSj may not 
complete all the repetitions of this c^'cle when the computer stopso For 
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8 9. 

„ CYCLE 

^ COUNTEE ^ 

6 h 

5 

Figure 12. 

exaiiple, a 'SWi error during a transfer in operation will stop the 
Conjp.uter diiring Cycle 3 if the CHECK SUBSEfcUENCE switch is OFFo 

F, PROCHhM COUKITHl 

Directly below the CICLE COUNTER is a series of lights reflect- 
ing the statiis of the FROSiiiM GOUKTEl (see Figure 13 )c The PROSlAli 
COUNTER is \ised during the execution of instnxctiona which make repe- 
titive use of particular cycles o For example, during an n-word trans- 
fer, Cycle 3 is repeated for each viord nntil the entire transfer has 
been completed,. This covuiter- is a five-stage binary counter* In the 
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Fig-are 13 ^ 



execution of an n-iford transfer instruction, the progran counter in-^^ 
itially has 32-n (binsryS'g ^« 00000} as its contents .> Kach time a word 
is tr&nsf erred, the PROGRAM COUHTSl is incremented ty one^ ttoen the 
last word is transf erred j the comiter is automatically reeet to 00000., 
In the event a transfer ^weight count error stops the Goiaputer, CHECK 
SUBSU^UENOE switch OFy., the number of xfords being tosi^sfex-i-ed Minus the 
32's complement of the PROCSivM COUHTSl is the word with the incorrect 
weight counts See exemple next page<» 
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Assmae 10 word transfer. 

PROGRM CaJOTIiR starts at 32-n ^ 22. It then transfers the first 
word and is incremented to 23 o 



Therefore j 

PROCSilM GOUKTSi 
Start 

22 
23 



Worda Transferred 



PROQlAM GOUNTfR 
Finis h 

23 

2h 



28 

o 

31 




7 

10 



29 

a 





Ass^jsie the se'renth word transferred , is the incorrect wordo If the 
CHiCK SOiBEv.UE^ICE s'rfitch is OFF, the Gcniputer will stop x^ith the 
PRO®M COUKTm « 29 « 

Therefore j 

10 - (32-29) = 10 » 3 ** ? 

or in gerieral. H -^ P.O. - 32 «= bad word 

vfhere K = nuiaber of words to be transferrede 

The PROdlMl GOUHTJIi is also used in multiply end divide instructions 
and also the shift ins true tiojis.. 

In general, it is far easder to deterisine the incorrect word by 5sioni'= 
toring the conte«rta of 1990 ^ad 1999 •-> 



^° gglgi? ,9QlJ,yy , Checks 

To the left of the FfiCSiAM GO'JHTIiS .lights are three WEIGHT COJKT 
checics (see Figin^e lU)o Each word, be it sn instruction or data, is 
i»hecked for a valid ^^eight count every tiine it is traDsferred viithin 
the Central Processoro The transfer weight adders verifies the valid<= 
ity of each word genei'ating a nexf weight count aiid comparing it with 
the originalu 
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The TWO Is arranged so that a resnaindei" of s:bc indicates veri- 
fication from the addition of bits 5 through 52 reduced modulo 9o 

(Ig mlnxs.9 weifi;ht count bits 1 - It) ^ (ifeisight c ou nt bits $ - 52) ^ , 

9 

Therefore J whenever a i^'ord is trar^f erred, 0110 must exist in 
TWH snd TVJC2j or the Comptiter will indicate a weight count error. 
Because of the dual transmission circuitry in the lUiTAmatic 1000,* it 
±3 entirely possible to te transiaitting two coifipletely independent 
words arsd therefore, the use of the two transfer weight coxint checks 
is required* TWDl represents the High-Speed Bus^ T1C2 represents 
the Auxiliary High-Speed Busc 

The row of lig^lts directly below labeled Dif« refers to the De- 
Soded Sfeight Checks The binecry displ&J of 0110 of the Decoded Weight 
Check verifies that each address to be processed in a given operation 
has been accurateTy selected aid utilizedo If the display is other 
than GliOj the laachine ^lrill stop on a DWi error,-, 

TVI31 OOCO 
TKr.2 OCXDO 
DkC 8li21 

Figure lii 

These three rows of lights are arranged on the Console panel so 
that the two center lights are gressi and the end lights ars? 5'ed» ThuSg 
the green lights indicate all checks have been satisfied and a red 
light indicates a check sitii-aticne 

Bjjrectlj above the VJEI©ff COUMT cheeks are the CHECK FUtiCTIOH dis- 
play l±gh-cs» Their priiae use is for ditvgnostic procedures in case of 
machine sialfiinction,. Belojf is a description of the CHSBK FUKCTIOH lights. 
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Check liraction Description 



TK Ji^i.HliJll°£L£'MsM i^ noKsally Offi« OFF 

when tlTe lliDing 'clocks which supplies 
the necessarjr pulses for tL-aing the per- 
foriaaaco of each indlTidual phase of ma- 
chine cpors.tion, fails to function pro- 
perlye 

inally cC"™OFF"if ■'the transiaission circuit 
through the High-^Speed Bus is opened and 
Bii invalid (weight ooisiit of zero) word is 
tr*a;o,saitted, bat Tldl and TkC2 Kill still 
be OU.O0 

^"' l9±^}^±S3S^M.S.?£B.^^A)^^l}'^y^ %s is norffi-- 

aily Olo OFF ii''l:Jie'trSsffii£rsion circuit 
through the A-oxiliaxy Bus is opened and an 
invalid (weight count of zero) word is trsms" 
mittsd, but TICl aid TWC,?: x-fill still be 0110c 

f'G .^S££*i2.!L£9i!£ ^-^ normally oi,, OFF: if in- 

valid operation code is detected in the 

Operation Code Registero 

CE £i9£:MBIL.?££££ ^^ norTsiall^S!' On\ On if 

puis'ing cIoek"'aBsociat8dtath the ^jriting 
of ±n£GTBia.%±on frosi ths Output Buffer onto 
tape incurs a maLfi-inctioa,,. 

■*"^ £t;?^;lj£atio^n^Good is noirsally 01^1,,. Isfill be 

OFF if the duplication circuits vshich cheek 
the Key control devices , such as the Sub» 
sequence or Sentinel Circuits j vr.£ai\mctionc 

f^' Px-cceed will be 0^ if ^ v?hen proceeding auto- 

amtically, the machine is set to perform the 
next inatruction,. This light t-all be OFF in 
the event of any t/fpe of 3top„ 

^-'^ Qkgy will be ON only if the machine is opera- 

ting ■yiide^' automatic mode of operation^ 
flickers whea entering- data from the Flexo- 
writero 

To the left of the Check Function indie a-fcors is a bank of lights 
labeli6K;i fSOrSiiM CONTROLS which, in general, provide a means for de° 

bectiiig specific t:/pes of errors in a new progrsa. They are described 
brief 3:y beloH., 






Propraai Control Desoyiption 



Hi 



PB Printer Bugy., ON i^hen the Flexcwriter is 

Cy Cycle Counter will be ON if a malfurxtion 

is detected in the Cycle Counter Circuitry <, 
For example, if two cysles came up at the 
sasse time in the execution of &n order <. 

FO False Qverflo;j will flicker ON if an over- 

flow occurs in a OIV instruction, i.e^s 
when the numerator is greater th&n the de«- 
nominator in absolute value. This light 
will also flicker during the execution of 
an hSQ or SUB instruction under certain 
conditions, 

TO True Overflow flickers ON vjhen during an 

ADD or SUB an excessive accumulation re^ 
suits J and the machine capacity is exceeded« 

S5 Bu gf er ^g^ror will be ON only if an error 

occurs in the ;&jput Eu.ffer circuitry o 

^^ Tr ens f er_C ont r o 1 flickers OM when the con" 

tents of the Sequence Register acre replaced 
during a trtjisfer of controlo 

RL S£25S!™=£££' *^^ ^''^^'^ ^^® *^P6 called for in 

a Re ad J write, or Search instruction is 
available p 



i^I££ ^^i^S®2HSrtS£ ^ ^987 flickers 0?^ only 
if the iiRROR SUBSS^UaCE switch is m and 
a subsequence is raaceo 



Sf^ ggntjmel flickers OK when a Sentinel is 

sensedo 

SS S^ubs equence., OK' vfhen Biachine is in subse^ 

quence mode of operatioHo 

Directly beloi.? the PROSlAK COi'.TROLS in the lower left corner are 
five display lights called WaNUaL GGNTROLS (see Figure 15). The MIJ- 



.^qc?<^ 



UaL control lights z-"epresent a set of interlocks on the AU (/irithjae- 
tic Unit), CU (Control Unit)^ M (High-Speed tiemoxj)^ BF (Input or 
Output Buffers). KH (Read-Write S-ditching Rack)o If any of the manual 
switches in any of these unite have been rdspositioned, the 8pi.ropriate 
interlock will be set and the corresponding light will be turned OFF.-, 

AU Ci! M W RbJ 
MMmia. GD!-iTROlS 

Figtu'-e 15-, 

'^ " jl:es:cffTiter 

The Flesowriter is the link xvhich facilitates coiairiUnrlcation with 
the Compiitero Its main functior; is to insert data and monitor specific 
memory locations exi6 also to be used as as intermediate on-line printer<, 
Direct]^' teloTJ and in front of the FlexoKriter keyboard are eight con- 
trol snitches (see Fig\3re 16 )« These essentially- control the type of 
irxfcmiation going into or cut of the Central Processor^ The Majmal He- 
gister Selector wx.ich is xised in eonjursction with the Flexowriter is a 
separate control panel which will he described Istero 

lo PEKIT STYLE - This switch is not sffsctlTs (see Chart 1} during 
p^ogizosmed print orders.. It is onlj- effective when reading or writ^ 
ing teS . and feca siicsioryo 

a^ ii Alphabetic 

'i5S^^SS2* 'Brssks coiEputer wox-d into 6-bit groupings 
with a li-bit Height coisxit, printing A through I aisd 
any of the 16 hexadecimal cheraotersa 

^^^{ting: AiloHS insertion into msimTj of all a3xih.a-= 
betics plus ths 16 hej?:adeeimal characters 5 inserting 
00 in the 5t.h s:ad 6th binaz'y posJ.tiojis for th'S niirs" 
erics o (Note: eight characters must always be en- 
terod or intei'locks will pre'.rent i-jritijng ±n?j 
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Figure 16. Flexowriter Switch Panel 



SWITCH OR BUTTON 



PRINT STYLt 



PROGRAMMED PRINT ORDERS 



NUMERIC ALPHAaETIC INSTRUCTION 



INACTIVE 



AUTO INSTR. 
PRINT 



PRINT CLEAR 



SPACE SUPPRESS 



SPECIAL SYMBOLS 



EXTRA LINE 
INTERVAL SET 



EXTRA LINE 
INTERVAL CLEAR 



INACTIVE 



SET TO 

"orF" 



SET TO 
"ON" 



MANUAL PRINT— OUTS 



NUMERIC 



SET TO 
NUMERIC 



ALPHABETIC 



SET TO 
ALPHABETIC 



INSTRUCTION 



SET TO 
INSTRUCTION 



NUI 



SE 

NU 



FOR EMERGENCY USE ONLY 



OPERATIVE 



OPER- 



INACTIVE 



INACTIVE 



OPERATIVE • 



OPERATIVE- 



OPERATIVE' 



INACTIVE 



FO 



^OPERATIVE* 



OPERATIV 



LOAD MEMORY 
ENTER ORDER 



MANUAL REGISTER 



COMMENTS 



INACTIVE 



INACTIVE 



AUTOMATIC 



PERATION 



«•■ 



OPERATIVE 



MANUAL OPERATION UN 



IMMEDIATE OPERATOR 



CHART I 



CONSOLE FLE 



MANUAL WRITE— INS 



ERIC 



r TO 
ICRIC 



ALPHABETIC 



SET TO 
ALPHABETIC 



INSTRUCTION 



SET TO 



INSTftUCTION 



LOAD MEMORY 



NUMERIC 



SET TO 
NUMERIC 



ALPHABETIC 



SET TO 
ALPHABETIC! 



INSTRUCTION 



SET TO 
INSTRUCTION 



ENTER ORDER 



NUMERIC 



SET TO 
NUMERIC 



ALPHABETIC 



SET TO 
ALPHABETIC 



INSTRUCTION 



SET TO 
INSTRUCTION 



INACTIVE 



t CLEARING FLEXOWRITER 
1 THE EVENT OF TYPING 
r R0N6 C HARACTER 



FOR EMERGENCY Ui6E ONLY 



INACTIVE 



I N ACTIVE 



INACTIVE 



DE R 



CONTROL 



SET TO 
"LOAD MEMORY" 



OPERATIVE FOR 
INITIAL LOCATION 



SET TO 
" ENTER ORDER " 



INACTIVE 



MANUAL OPERATION UNDER 
PAPER TA PE CONTROL 



(OWRITER CONTROLS 



^'J,'' 



I'iote that raore than the specified nrsaber of char- 
acters or n'Ui7ibers mil clear the boai'd aid csiise 
an autfflnstic resets 

KiBTieric 

j^^^yg : Breaks the coraputer woa-d into 12 four-bit 

groupings.* The printed syisibols are through 9 end 
a choice of special s5?mbol3 for the sis: non-deciEia}. 
conf iguxaticBS » 

^'3/ting: iilloi-js 3.nsertioB into issriiory of all 16 fonr- 
bit configurations. In the e'/ent an alphabetic char'=- 
acter is accident34' typa|the 5th bit fi"oia the right is 
tests do 

If it is a one J it rep3.aces the irth.bit uid the right" 
most four bits^ as corrected are retainedo 

If the 5th bit is & aero, however, the i^th bit is un- 
ch&iig'scl and. the rightmost foiu" bits axe again retainedc 

This results in the ;rollotjins: 



Alphabo-bic 
letter iyged 

A 

B 



T 

J 

K 
T, 



fir^/«rec/ 






Binsxy 


flezadecimal 




Confiffiiration 


?j\v.%^aten 


t 


1001 


9 




lOlO 


B 




1011 


C 




1100 


D 




1101 


.B 




u:to 


F 




1111 


Q 




1000 


8 




1001 


9 




0001 


1 




0010 


2 




CQlJ. 


3 




OICO 


h 





Alphabetic 

B 

P 
Q 

R 



U 
V 

w 

Y 



Binas-y 


He:; 


cadacLTal 


ConfLg-aration 




Equal 


0101 




5 


0110 




6 


oin 




7 


1000 




8 


1001 




9 


loib 




B 


1011 




G 


1100 




D 


1101 




K 


1110 




F 


1111 




G 


lOC'O 




8 


1001 




9 



Therefore > befcr^ ntiivterie words are entered thej should 
be checked for accuraej (Kote: 12 characters must al» 
iKiffs he entered in the nuiaeric mode or interlocks will 

prevent writing )c 

Kote that mors th^i the specified jiiaaber of characters 

or nuiab-ers i-iill clear the bosrd and cause aii sutcraatic 

c Intr-i:cticr} - The instruction mode is proYided to facili- 
tate both printin;? out or inserting instructions., The most 
convGitient pattern -of ?«schine instrtjction is 

D QC D h R B D G vC« 
s a fa c 

h'hen the - i^rihte ' r reads a v.'ord froin the machina under control 

of th3,s switch setting, it ;:=i\toiaaticallsr regro'ups the designa- 

uCi' G3.gx'C3 szid 'px^.x^.i. in ti^e &l;Cve xorai If the opers-tor 

Kri.tes an instruction in the above term, the Flexowriter ccm^- 

trol cii'Cidts will autosaticallv group the bits 13 J) D. D in- 

s a b c 

to 6 p-lT,i;ylp> hF>-.'-^.-ift.t--lr;ip'} «!-; .:<v. 5, f, .;■.,-,-... H -^.^-.^ 4V.-»m, .-, ,„ „ _, 5, j; „ ,. ..,^„,„1 

in the form WO Ai?C kX^o 

2. iuUTQIijiXiG i,iMDlitu(.;x,i.Oi\ illB-T Swi.tch « The AUTCMaTIC INSTRUCTION 
miMT switch is onlj 3ff6cti-ve lor progrcjmed print orders ex the 
alphabetic type (PRA)^' In the OFF position, the Fleso^friter Hill 
print out eight alphabetic cheracters^ In the OH positionj tlie print 
out Hill be an ijistrvcticr] of the rollGV/iri;' loisat- 
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s a b c 



S:!: ample « 

raA 0250 — — (Contents of 0250 ADS 0032 1115 OII6) 



Auto- Instro / Q^p, 



0250 1010 lliO 1110 0000 0011 OGIO 0001 0001 0101 0001 0001 0110 

^0!^ 1 F F 003 2 2 11 >' Oil 6 

Blc Bl« Bl» S Bl, E 31. F 



As can be obserx'ed from the above esa-sple any tijue a siji-bit con- 
f ig-uration does riot correspond to a tjpe key a blank apace will be 
printed^ 

3, PRINT CIEM Button - The FRE^T CLK^l bt^tton is for esjergency 
use onl^'c For exsaple, if a x-jrong character is typed or if the 
keys jam, the PRST CLEMi button should be depressed^ 

k. SPACE SIFPPRESS Switch - The SPACE SUPPRKS switch has ti<ro po" 

sitions as described below, the SPACE SUPPRESS position is effeet- 

±ve only for manual reading and progransaed print orders in the nimi" 

eric or alphabetic mode, Tne sp&cing descriVed under nona&l will . 

^fHVl ^^^y,^^ ,r'u,f-f">V a /»^<»v*~.'»e rf f">T 

always occur when ?«aMsg' is done .froa the Conso3.e or when aa^^in= 
str-action t jpo -v ;ord is read or i?p J :ttci!? o /•» ex-<-e-<^/«</ 

ao Kcraal Spacing is as nlio-tTtx>. der^ending upon the word typec, 

^i^LiS} DDD DDD DDD DDD '■■^- /-OC. ca C 

Mijhabetic; Ah iik Mi A.k '" ' '^"^■' '■'''"■ 

i£stenctj£n: A 00 CX) D A A.,A a E B^ B D ■'■:--.-, '^o:„ 

b» Space Suppress ion causes characters to be typed in se/- 
quence sithoBt any autori-u%tie spacing^A The t^eight coimt and 
address' is not priwfc^d during Bisrmal write in with Space Sup* 
press ion OJIo 
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5. SPECIAL SMBOI^ Sxritch - This switch is effective when reading 
or fsriting in the iiTstruction or numeric JKode either manua.lly or 
autoiaatical-lj (under progran conti-ol)» It has two positions^ 

a» ^i£^^ will cause the hezadeciraal representations 10 
through 15 to be printed cs al^hab^tic characters B through 

Uo 

^^ »22£iSi_§^'^2M '^2.11 cause the hexadecimal representa-- 
ticns 10 throLigh 15 to be printed as below„ In thia position 
it will also cause the four-bit code 1101 in V^ through P, „ 
to print as * (plus) sid 0101 to print as - (minus )<, 



(10) 


dollar sign 


(11) 


cr^imo. 


(12) 


decimal po:Lnt 


(13) 


pliis sign 


(11^.) 


blank 


(15) 


asterisk 



6. SXTRii LIME imsm&h C0US3TER SET Smtefe - This switch deter- 
mines the miEiber of 3J.nes w. ich sre printed consecutively before 
a space l;st''.;een lines is errdtted. It is only active during pro- 
graiSiied print instmictions « (The nuiabsi- of lines already counted 
in a block is indicated in lights around the switch^ ) he laany as • 
ten lines j?.E.y be printed bstxjesn spaces & 

1, SSISA lim INTERVAL GOUHTER CLEMt Sfettoa -- fhis button ney 
be depi'sssed et any time if necessaryo It resets the li^e count" 
er to zero,, 

8« I01D MKQHI - mim msm Smtch - Cie IOAD MHCai-BlTIS ORDJ® 
sivitch is only tcti've during paper tsse input » In the }::S3:A_}Amior^ 

control console withcixt intervention of the manual operation features 
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of the Mii-ciii!';^, 'int: > Jexowr:! t^~-' p!':!rH.3 ti!? oat;',t as :i t i.s-; e)r^,';;i ■■ 
edt, Ajj. thrf-ic st'yJes of prj yit:ir!i; insy be y-iii;^6., Sp*-:cj.al piSiK'he^ 
covtes on taprf j.n'i:i cate the avui oi' a hot'ci ^nd the eno o( ti-]-e. 
Tiie Haiiual i-egister Stlectoi' s|.ec3.fies where the first word is to 
be placed in memoiyc. 



In the Enter Order Mo dQj all data on punched paper taje will be 
entered as instructions* -ti-ach instruction will be placed in the 
Control Register and carried out before the next one is enteredo 

The riexi instruction always comes from the pspc^r tape reg&J'dless 
of suteecuencea or trKtiSfer oi e<>n^rol requested q', tne cuiTerrc 



orcier,:, i 
oi'dei' thi 



1 c. oeo>jexi. 



■-•e 



Kistei' 



;ili, be carTi^d o\it 
"OHi thft Ceiyt:''Oj- H?;,7iftf& 



ingo is .t'eciuested cy tl'e currerv 
:■ trie; -.ex-:;. i?-'3tr'action still 



9,. Manual Ke 
Figviie ].';■'; it: 

insertion. 



Ssilecfcor ^ The i-lanaai Kegister Selector (see 
b.. sopjifiea fo:;" r;£-ni?;i oi-j.vrt out or data 
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a. M)DaiSSED REG-ISTEIS Bitton - An adding machine type 
keyboard is ax?-ailable with >?i-jich any address 0000 'through 
1999 ras^ be specified^, 

bo UNiiDBEESSED RESESTiiF-S Button - Since the machine con- 
tains three unaddressed registers whose contents could be 
of interest to the operator, three buttons are provided to 
handle the selection of these locationso 

•^^93IH££ ™®S?-?iH ^^^ ^^ rdonitored m6 written intOo 
It can also be cleared to aero« 

iitcciliexy P-©gister_£o^J. csn be jaonitored and i-jritten 
into* 

Accmjol^tor C3B be raonitored only, !Io proTisicn is 
made' to insert d&ta raanixally into the AeciaEiilatoro 

Cv. ClS'sJi Button " A button peiinits clearing the MRS key- 
board in the e-^/ent of a Ivmbxi error* ^orraallyj the key- 
boaa'-d is cleared £utos).at3.ca3.1y each tajne it is iisedo 

dc, EMD Batton -- Agsociated vjxth the i^SRS and the Fleso- 
writer is a button serving the following fiisctions^ 

Initiate the i-eading of the desired register to the 
binarj indieator lights j the Flexox'jriter and the Tape 
Punch C-' 

iictuate the Fi.exovjriter control circuits to esectito 
its printing, asid perform a lins fesd and carriage re- 
turn in anticipation of its further nseo 

Clear the I-IRS in anticipation of its fuirther -asao 

e* WRITE F&ttton - Associatsd Kith the MIS and the F3.eK&- 
T-jriter is a b'lxtton ser'^'isiR the follot;ing fimctionss 
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Indtiste the writing into the desired register or 
memory location of the data inserted via the F3.exo« 
writero 

Actjaate the Flexoi^iter control . circuits to perf oiro 
a line feed and carriage return in anticipation of 
its f\irther use* 

Clear the MRS in anticipation of its further useo 



III. USE OF THE FLECOi-IlITEE 



Aft Progra(ri5r.ed Print Instructions 



lo Function Description -■• These orders are ijicorporated in a 
prepared progrjai and cause the print out of any sieraory location 
automaticallj. ^oaie foraat control is available at the Console 
as iteraiaed in Chart la 

Note that an Inatruction stjle psint ou-tjacciirs when a PRA order 
is given and the aO'K) IKSTRLCTIQ^ Pfill'^T switch is 0S» 



niJf£3uMju^3iK^^jH'attdVtt£>jM 



2» Operation Procedure — 

Sa For Kxjraeric Print orders no operation action is ne^ 

cessary« 

b« For A.lphabetic Print orders, set AUTO IMSTRUCTIOI! 
FRWT switch OFFo 

c„ For Instr^letio^l Print orders,, set AUTO BiSHtUCTIOH 
FR7MT switch OKc This switch controls whether a PR/i or- 
der is inteipreteci alphabetically or ins tract ion ally, as 
defined shove „ 
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dc The PRINT CIMR button shonld be used only in the 
e.-Kceptional case of some type of Flexowriter malfunction- 
ing vj-here cl8aj:-ing is necessarjj for exssaplej if the 
tjiping mechanism jaHu <? OthervfisQj it should not bo dis^ 
tiirbedo 

e« Space Syppression is iisable as ahovm, (see Chart l) 

fo, Special Symbol control is usable as showHo (See 
Chart 1/ 

g. The EKTRik LUiE INTERVAL C0MT2E SE? sidtch can be 
set as desired. Mote -valiie of lines already counted in 
indicator lights around svritche 

h. The SCTfiA LIKE IWSbmhl. C01j!^TER CLEAR button may be 
VuBed if necessarjo 

During Autaiiatic Operation the opera-tor should be constantly 
anaTQ that he controls the following functions *. 

(i) "Alphabetic" or "Instructional" inteipretation of the 
PBA eoismand, 

fe) Ths use of Space Suppression subject to the defined 
rules o 

(3) The ■nsa of Special Sj^rabols subject to the defined 
rules « 

(^) The Ektra 'Line- Irster-Tal controls o 

■ The equipaent is designed so that controls shot-m on Chax'-t 1 
es "not effective" sre literally that, and can be moired at will 
with no effect whatever on the print oi^t-'Jc Sitailarlj-j control 
Bidtchea such as are aientioned above mil coBiplete the pre^tiously 
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defined action if they ars changed during a print out, and 
Tfill not take effect until the next complete printing. There- 
fore, all scheduled controls should be carefully anticipated 
to prevent oversights, bearing in laind that a minhnm of one 
full print time exists (about 2^ seconds) before a change can 
be accoiiiplished. The Extra Idjne Interval controls can be set 
at any time oth^er than during the small fraction of a second 
(about 1/3 second) while a Carriage Return is taking place. 
I>uring this time it should not be touched^ 

Be Manual Print out 



1. Function Description - This techniques i£JL3ed.^ett«ie 
£ia!i:il™?£9££SS0£.is^not^ 

ex^ine the contents of enj location in ths memory (addresses 
0000 through 199?) or the Jiccx>aulator, Sequence Register or the 
Ai^^iliarj Register Mo. 1« The format is controlled antire]^- by 
the Console controls (see Chart l), Kote that addresses are 
printed ^fhen nsxmal readout is done except when Space Suppression 
is useds 

2e Op'sration Procedux-e - ■ 

a» Set FRIET STILE switch as desired. 

b„ AUTO lES'mCTIOn mjUT switch has no effect during ' 
Eiffiraal operation* 

c„ PEIfIT CIMR button has no effect during sanual opera- 

t3.0nia 

d. Set,SEA,CB SUPPRESS switch C® or OFF as desiredo 

e. Set SPH5IAL SIMJ'OL snitch (M or OFF as desiredo 

f. I&tra Line Interx'al Counter controls have no effect 
'auring isaaual printouts c 
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go Set desired Address or Register into Manual Re_^ 
gister Selector (MRS). 

h„ Press READ k^ on MRS, Printing will take about 
three seconds o Charactera will be in bl&ck and address 
will or will not be printed depending upon the SPACE SUP- 
PRESS switch^ 

The same remarlra made above regarding interlocks and sxfitch chsng- 
ing are explicable hei^e; howeverj there is one interesting point to be 
made.. Since the very nature of the operation is manualj then certainly 
if the operator realises that he has set a std.tch incorrectly s he mer-ely 
corrects his oversi^t and repeats the procedurec 

^" >ianual j^r ite;;;In 

1« Function %scription •» Manual Write-in permits insertion tgr 
hand of new computer words via the Flexom"iter keyboards Address 
locations are haiidled identic&lly a? in the Manual Print outs 
with the single exception of the Accusaulator, into which no writ- 
ing can be done^ 

2a Operation Procedure - 

So Set 'PR'IMT STIIM switch as desis'eda 

b„ AUTO BJSTRUCTIOW PRINT switch is not effective o 

Co SPACE SUPPRESS switch is not effective" 

d» SPECIAL SB4B0IS svjitch is not effective „ 

e« Jiktra Line Intsi'^al Counter controls are not effective* 

fa Type in the desired df.ta (or inatniction ) on the F3.e%0'=' 
writer keyboard, u^i5a8L££_s£aces and no iseight counts* Print 
either .• 
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(1) 12 characters for n\BieriCj or 

(2) 8 characters for alphabetic, or 

(3) 15 characters for instructiono. 

Unless exactly 12 , 8, ox- 15 characters (depending upon style) 
are 2jisertedj the equipment will not operate* If too few are 
usedj the equipment xiiill not cycle when the WRITS button (see 
below) is depressed* If too msny are inserted, the Flexo-^ 
writer will automatically Carriage Hetum smd clear out the 
characters which wex-e being atored xfithin the Console for trans ^ 
siission to the Central Processoro 

g« The PRBJT CIJIAR button should be used in the event that 
a xwong character is typed. The action will Carriage Return 
the Flez05ijriter and clear out the partial wordj permitting the 
operator to insert the word correctly. The HilKT CLEAK button 
should also be used to permit unlocking interlocks if the opera- 
tor realises the wrong word style has been used. The new set"* 
ting of the PRBT STILE snatch becomes effective when the old 
word is cleared outj perraitting insertion of the word in the cor- 
rect style. If reference vrords^ such as notes or page titles, 
are printed ^ use the PRINT CLMR button to reset the Flexowriter 
carriage^ 

ho Set the desired Address or Register into the MRS« 

io Press liEITE key on MiS» The word to be entered into the 
liigh-Speed Mauory goes in es the result of depressing the WRITE 
keys Eoi^QveTi siany interlocks niust be satisfied before actual 

tx'einssiEsion talcee plaeeo They 3re listed belowc- 

(1) 12 numeric s 8 alphabetic or 15 instruction char- 
acters must be insertedo 

( 2 ) li' a laemory address ( 0000 through 1999 ) is not set 
in correctly (one digit per colyian)* the equipment Hj.ll 

not operate* 

(3) If a special unaddressed register SR or iiR (not AC) 
is used J no address digits on the keyboard should be de^^ 
pressedu 



Printing ts-kes place iJi red when informstion is en- 
tered into the Central Processor* Weight comts aiid ad- 
dresses are always printed^ Spaces between groups of 
characters ax'e alwayn suppressedo 

1« FiiBction Casayiption - This pemits the operator to insert 
up to 2000 words directly into the memory frora the control con- 
sole -.fithout intervention of the ras-nual operation features of the 
machine* The paper tape (previoiisly prepared) used for this pur- 
pose is fed through the Tape Reader to the memory via the Flexo- 
writer., The Flezovjriter prints the data as it is inserted. All 
three styles of printing can be used. Special, pimched codes on 
tape inai'k the end of each word s«d the end of the tape. The mam- 
orj address at which the loading is to start is specified by the 
use of the Msm\al Register Selector keyboardo 

2« (deration Procedure - 

a« Prepare taps by punching paper in standard computer 
charactex-s in aiij one of the three stsndai'd .styles. After 
each v!OTdJJ2} Qs^J^il^ilElSSill^l.iBI.^lS.^^f^'SlJfe^ 
code on tapso After the entire mesaage end the Igst^^^d^f 
^2£i^^lJ5S®£L5JS2Li£i®l ^s^'^S the Tape Feed key3 a 
convenient leader and trailer of tape gbii be prepared to 
facilitate hand.Ung. The Reader need not. be started on the 
first character, but started rather on the feed holes of the 
leader. These codes are coapletely ignored b; the equipments 
The preparation of the taps should be dene on ^i identical 
Flss:ewriter« reiaote from the Console FleKOwriter. 

b<. Set the 'A^D MEI-IORI - Em^ nRDHi snitch to IDDli M£2-10RI« 

Co Set the PRTilT STILE sifitcb to a position coispatible i-dth 
the style of p^jnched datas 
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d« The AUTO IHSTRUCTI053 PRIKT switch is not effective » 

e. The SPACE SUPPRESS switch is not effectiveo 

f^ The SPECB-L SmwiS ewitch is not effectiyso 

g„ The PRII^T CIMR button should be nse6 onTy in the ei>ent 
of a aalfmiction or to clear interlocks '^hich would detect an 
iricorrectlj prepared tape (too fexir oi- too aan^ characters per 
I'Tord)^ 

he iiktra Line Interval controls are not effectivso 

i» Load thG paper tape onto the Resder unit taking care to 
insure that the tape is resting in the guides properly, and 
that the length of t^e to ba read will be free of snags or 
bunching as it feeds through the Readaro 

3« Set initial location (aeaiory location of the first \sord 

to be read) into adds-ess keys of the MRS <, 

k« Depress key on -upps? left side of the Flexojiriter labelled 
ST/iKT EE^iDo Action will begin after the finger is rano^ed f raa 
the depressed kejo 

Equipment thrill csj-cle automatically^ aiid no intervention should 
be alloweds, In order to insert mixed groups of data such as groups 
of numeric, alphabetic; and instructions j handle each group separ" 
ately^ iae^j pj.ace a Stop Cods at the end of each groHp<, Wien th© 
Stop Code is readj the equipment stops ; "the MIS keeping tr&ek of 
sequential addi'esses stops siid is cleared out. Thus, the nexi: group 
can be started by chsnging to Px'int Style acccrdingiyj sotting a new 
address in the MESy said depressing the START READ button again* Ad* 
dresses 'are automatically printsdo 
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E, Eater Order Operation from ?Bper Ts^e 

1« Function Description " This is a facility whereby the data 
read from the paper tape is entered as orders j one word at a time, 
into the Control Register. After each order word is entered, the 
order is executed, then the Reader is automaticaily started again 
and a new order is read in* This process continues to the end of 
the paper tape* 

A laore mesoilngfxil w^ of describing this type of operation is 
to say that the orders for the machine are supplied externally, frca 
the Taoe Reader* The next order always canes f3?oin the Tape Reader 
regardless of subsequences or transfers of control requested ty the 
current order, Note, however, that if a transfer of control is per« 
forsiedj it Bill change the Sequence Registers This permits "preset- 
ting" the Sequence Register as desired prior to executing a 'Start at 
Sequence Registei'l Theoreticallyj there is no Uinit to the number 
of orders v/hich coxild be used in this raode of operation*, The paper 
tape (previoasly prepared) used for this process is fed through the 
Tape Reader to the Ccntro'i fiegister via- the Flexowritsi'o The Fleso- 
writer prints each word as it is inserted^ ftily one type of print- 
ing? viSo. Instruction can be used* Special punched codes (sazne aa 
tliose used for "load iisHjory" ) mark the end of each order word and the 
end of t6pe» 

2« Operation Procedure - 

a,. Prepare instructions on tape in any desired print style ^ 
using the End of feford code and the STOP code like in the Load 
tiQiuory procedure., 

b« Set ICAD KMimj - Firmi omm switch to ENTER omm. 

c* Set PftB^f .S'iTLB switch to chosen style* 
dfe Press STiUtT RE&.D button^ 
Do not use WSc 



e„ All other switches are not effective » 

f* Print outs are in redo 

gc The initials CR appear in the address position in^* 
dicating that the order entered the Control Register end 
was there executed^ 

Interlocks guerantee that all control actions were performed 
proper3^o In the event that a tape was prepared incorrectly (too 
few or too many characters} an omitted End of VJbrd code, etCa)^ 
the eq\iJ.pRent stops. The printed data and actual tape should be 
estairdaeda the HlINT CLEAR button iirill atoays clear out the last 
(itteorrect) word (or order) before it is inserted (executed)o 
^ence, the tape should be mo^'^ed back and started again from that 
point* These coimaents are applicable to both uses of the Paper Tape 
equipment o 



SECTION F 



GENffiALIZED STiiRTING FROCEDURliS 



Prior to the runring of argr program on the Computer, a set of instruc- 
tions should be drawn up so that the time spent on the Console for any part- 
icular problem can be optimised. This may not be the duty of the Console 
operator^, but it should be his responsibility to make sure that all programs; 
especially newly-written prograjns, have detailed operating procedures o 



I» INITIAL S£T-U_P 

The initial set-up of any run should include a description of the set" 
ting of all switches on the Console and Flexowriter.. This insures proper auto« 
matic subsequence where fepplicable in the event of a TWC error., optional stops 
tfill be executed correctly, and any isachine printouts via the Flexowriter will 
be carried out as expected* Precaution must be taken to insure th&t all tape 
addresses that are utilized by the program are free for the Console to use^ a 
careful check should be laade to detenaine if the proper tapes are laountedo 



II„ STJiRTING 

There are four ways a program can be started^ The correct procedure 
should be outlined, including automatic re-run procedures o 



nio RTOKIMG 

Each optional and the appropriate steps to be taken as each occurs shoiild 
be defined^ In an emergency or unexpected stop, the Console operator should 
have the contents of 1990^ 1999 > and SoR» printed on the Flexowriter^ 

The following is an example of loading a program to be assembled^ 

Load Assembly PrograTi (itP) or Fixed iissembly ProgrsTi (FaP) frcsa Utility 
Tape and operate theiSo 
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A,. Initial Set -Up 

1^ Mount Tapes 

Utility Ts$)e on Ot 

Progrsra to be assembled on 01 

Tape for Assembly output on 03 

2„ Switches 

a^ Console 

CHECK SUmaUESCE •- OFF 
AUTO-MJi-MJikL " MANUAL 
OPTIOtaL STOP 1 - ffl 
OPTIOIiaL STOP switch ° CaiFARE 

bo Plexot-Jriter 

PHINT STILE - llvjaerio 

SPiiCE SUPPRESS " OM 

SPSCIl^L SMK)L " CFF 

IQiiQ >U340RI - Smm ORDFil to LOAD MMORI 



Bo I^ad Bootstrap frcsri Pf^er Tape 

InseM paper tape into Flexowriter 

, , Set ^9^ on Manual Register Selector (MRS) 

i '■'< ' ■ 

Depress START RSiD on Flexoi^riter 

Co Stsr±iBS 

1. Depress 1982 STiJiT Button 

2c S'^itch AUTO-I'liaiUAL to AUTO^LaTIC 
3.> Depress C^R^ button 

a. Central Proceescr prints oiat "Load - PSC" 
bo Central Processor stops 
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Do loading Assembly 

AUTO-MA.KUAL - mnVkL 

Set 1963 on MRS 

PRINT STYLE stJitch to Alpha 

Type ASSEMB(if{^ 

PRINT STYLE sid-tch to Numeric 

"Sype BOO 000 9h$ 000 in 1990 

AUTO-MaNUAL to AUTO 

^tart at CR 

Flejcowrite? prints =■ AP READY (for AP) or IN HSM (for FaP) 

£0 Operate -assembly or Fixed AP 

Error SS - ON 

Load progrsia search code into 1978 

Start at (0000) to assanble -•=- If this is the first program on 
output ts^je, write BOO 000 20? 000 in 1990 and start at C.R, 

Printout at conpletion of Assembly 

ASSH4BLY COMPLETE •=•== If assembly operation is to be halted before 
ccaapletion, wite BOO 000 352 000 in 1990 — Start at C-R= — Printout: 
CaiPLETE. 

Fa SuHBiai'y of Loading Procedures fo r Assembly 

Utility tape on 0? 

/977 
Load bootstrap starting at -^^^(8 words) 

Press 1982 Printout Load PSC. Machine stops 

Write ASSMB0^ in I963 

Mrite BOO 000 9UB 000 in 1990» Press C,R^ 

Printout APRE/lDI 

^^ SuTiimaiy of C^erating Procedure f or _Ass eiabl;g 

Program to be assembled on 01 
Tape for assembly output on 03 
Error SS ON 

Load program search code in 1978 
Start at 0000 
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The preparation, st&iting bX)6 running of all programs will be similar 
in the over-all approach. Exact operating procedures for the other checkout 
routines car te found in the Utility iHanual* 



SBCTIOM VI 



Gd-ISOU!; STOP CONDITIONS 



I, irrRODUCTIOK 

A Console operator must necessarily become as familiar as possible 
with the various console conditions which c&n exist during the operation 
of a problem. The most coamon corsdition should, of covTse, be one where 
the problem is progressing in the aiitowatic mode bnd no operator interven- 
tion is necessazT. It is the duty of the operator to determine if a pro- 
blem is in a "loop", in ;Aich case the problem must be stopped^ 

The most important conditions, ho^.-ever, are those in wrich the Computer 
has come to a halt* This indeed may te a progr&ffimed stop &nd should have 
been anticipated, thereby goTerning the actions of the operator. If, however, 
an unexpected halt arises, the operator is responsible for determining the 
reason for the haltj and tekri-ng necessarj' corrective steps to enable the pro- 
grm to restarts Sure3# it will not always be possible to start the program, 
again. In this event, sufficient information should he obtained via 'the nexo™ 
writer so that the progrs-RKner will be able to 6n.alyze the reason for this stopo 
If the halt is due to a check function, the operator is responsible for obtain-'^ 
ing inforsiation vrhich .>5i.ll enable the program to restart at the most convenient 
memory location^ 



Cause: This type of stop,, as implied ky its name, is plc-nned by the 
prop-ammer to occi^r under predetermned conditions » 

Cor^ole_Pjxt-ure; The only significant light during this type of stop 
is the OS (Optional Stop) light. It t-rill be m only Kheii_this type of stop 
occurs. The OP CODE lights uill also displfay the code (^ 6 (see Figure 18), 
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Figure 18. 
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Corrective iictign; The optional stop order is executed so thtt the 
next instruction to be performed will be taken either in sequence or will 
be a subsequence c&llo The paarticul&r optionsl stop order executed can 
be detenained by the instruction itself and resides in either the Current 
Order Register (1999) or the Auxiliary Register (aR l) depending upon whether 
there ia a subsequence call or not<. If there is a subsequence call, the in- 
struction will atop on Cycle 8 and will be found in the Currant Order Regis- 
ter „ likei^isej if there is no subsequence calls the instruction will stop on 
Cycle 1 and will be found in the Aiixiliary Register 1„ 

This instruction is used in a program for some pa^icular reason or be- 
cause of the occurrence of some special conditionj etCo The operator is then 
called upon to tsie some special action. In order to miniiuiae tisie at the 
Console, a clear l^r indexed sheet should be provided by the progr^amraer which 
defines in a concise manner exactly what steps the operator is to carry out 
£??d the reason for the optional stop.. Instructions should also be provided 
which define which start button should be depressed in order to resume the 
problsffio 



Cause: There are two possible wajs for the DATJisiatic 1000 to stop due to 
a transfer weight count error. The first and most coauiion is a transfer weight 
count error when entering data from the inptit buffer to the High-Speed i'iemory« 
The second condition occurs when an internal transfer results in a word having 
m incorrect Height counts 

Console Picture j (see Figure 19) 



D-^IOCO OFEEATIHG light xjill be OFF. 

TvC^-l or TVIC-2 will haire a red light in either of the two end positions. 

Operation Code - code of instruction which caused check stops If G3, 
instruction was a transfer from buffer; otherwise code not significant, 

■Cycle Counter - Cycle 3 when transfei-ring data from buffer. Not sig- 
nificant othei^jisea 
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=58' 



CorrectJYe Act ion; The most corRmon weight count errors occur when sn- 
taring data from a buffer. If the EHROR SUBSBQUEMCE s'sJitch is ON, m auto- 
jRatic subsequence call is aade to 198? where the start of & corrective row- 
tine is located. This eliiainates any corrective procedure for the Console 
operator^. 

In the event a 'weight count error is detected in transferring data with- 
in High'=Spesd Memory , the Carsputer will always come to & halt, Jixperience has 
proved that this is sn extreiuely rare condition and one which is not to be e2£= 
pectedtf There is no clear-cut way to re-start in the event that this happens c 
ii possible corrective action could be the followingo 

DeterKjine from SS light if stop occurred in normal or subsequence niodeo 

A,* lipXHial Mode 

1, Place AUTCI-Ij-.TIC'-Mi.KUAL switch in MAKUi^L if Cycle 3-^ 

2<. Print contents of Sequence Register on FlexoHriter 

(address of next no rmfil instruction )<, 

3c Set up previous address on Flexo^witer 

h<. VJrite into Sequence Register 

So He turn switch to AUTOHiiTIC 

6„ St&rt at Sequence Register 

The above has the effect of repeating the instniction 

To If stop was on Cycle 1, sjjnply return iiUTOMKTIG-iHiiJBUii.L 
SHiteh to AUTOM/iTIC and start at Sequence Register« 

8c. If the above does not work, it' might be well to inspect the 
contents of the address that has the word with the incorrect weight 
couwto This can easily be determned bj printing the Control Register 
at tiaiQ of error esQ noting wi ieh address sppears in the A stsbaddress 
portion of the instruction.. Inspect the contenta of t.,is address for 
incorrect weight count « If in error _, the operator can follow one of 
tuo courses o 
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Sr, Re -insert the same data in the sjjpropriate address 
and I'epeat appropriate steps to re-staj'to 

b,. If necesssx-y, look up hard copy and re^insert cor- 
rect data,.. 

Bo Subsequence Mode - SS light QM 



lo Place AUTCMATIC-MAKUAL switch in MiLNUAl. 

2^ Print contents of 1999 (Ctjrrent Order Register) on Flexo^ 
>?riter.. This is previous instruction of ■ahich C address is the 
location of instruction currently being performed <, 

Nots: Addresses in 1999 sxq in form C iv B 

3.. Print out on Flexowriter contents of G address. 

lu Print on Plesowiter and write into Control Register (1990) 
instn^tion eg it spears in step 3'-. 

$. fieturn iiUTCMiiTIC-J'lalTOAL switch to AUTOiMiiTIG. 

6„ Start at Control Register. 

7.. If stop was on Cycle 8,. contents of 1999 or 1990 will contain 
instraction just procesaedc- Therefore, the contents of iitxsiliary 
Register should bs typed on Flexowritsr and steps 3» it and 5 at nor- 

laal isods repeated j substituting Aijsilisry Register for Current Order 
Register (1999) in step 3. 

If the above does not correct the situation, step 8 can be repeated 
under Honaal Mode„ 
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Again, it should be ststed that the possibility of & word with 
an incorrect wei??ht coxait entering the system and not being detected 
is veiy remote* There is even less chance of a word with a correct 
weight count being transferred and the newly- generated weight count 
not being equal to the original., 

If the occasion arises where a word with en incorrect weight count is 
detected J when transferring in data from a buffer and it becomes necessary 

to determine which word it is, the folloi^ing procedure should be used„ 

1^ Position ti^e 

2, HlROa SUBSEQUEKCS switch OFF 

3o AUTCSii.TIC-'MiiNUAL switch to HJiHUAL 

lio Read block with incorrect word into a buffer 

ao Type into OR - 836 206 000 000 — RFA 06 «- — 
bo Depress STaRT AT CONTROL REQISTEa button 

$., Transfer in first 31 words from buffer.. If Cosi^uter does 

not halt due to a TVsSC;, transfer in next 31 words * 

R., Type in 8Q3 101*010 000 -- TIA 0101 31 — : 
b« If no TKC 8G3 131*010 000 — TIA OI3I 31 -- 

6.. Vtien TWG occurs type out the Control Register 

&c. AssuRie type out is: -'- 8 03 II6 OIG 000 — The A address 
will contain the location of where the incorrect word is to go. 

(N,Bo The incorx-ect word will not be in that location nor 
in the buffer a ) 

bo In the sJ^o-i^e eciaiple it is s^parent that the l6th word 
is the incasrect word on the blocks 



IT. DWC_ awK 

Cause: If the Ifecodad Weight Goxmt check function stops tlie Computer ^ 
it is due to the order not being execiv&ed according to the original instruction^ 

* A address should be ar^ available area in memory 
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The DWC check insures that each address is properly selected, the Op Code 
properlj interpreted end valid, end also determines if the next instruction 
to be selected is correct. By far the most comaion occurrence of the DWC 
check stop is due to a programming error in generating an address <> 

The Assembly program will catch any invalid address or Op Codes prior 
to a runo Hovever, addresses w: ich are modified by the prograa or instruct- 
ions entered via the Flexowriter way possibly be invalid (memory location non- 
existent).^ This will result in a DlC checks 

Console Picture ; (see Figure 20) 

D»1000 OPERATE G » OFF 

IMJ - either the 8 or 1 or both ON 

Op Code - only significant if invalid Op Code appears 

CO light under check functions will be OFF il illegal. (^ Cods 

Remaining lights are insignificant^ 

Corrective Aetion: Before biw corrective action can be taken, the 
underlying cause for the error roust be usaderstoodo For this type of cheak 
stop, the following steps should be takea^ 

1» AUTOIM'IC-l'fAjraAL switsh to MM^Al 

2^ Print out contents of Sequence Register 

3» Print out contents of Control Register (1990) 

ko Print out contents of Carz-eiit Ordsr Register (1999) 

An invalid Op Code or address will shotir up in register 1990.> An illegal 
Qp Code will also turn the CO light OFF under check funotlonsc If a new pro- 
gram and the correction is apparent j the operator should: 

la Set up the instruction via the Flexowriter and enter it into 1990. 
2o Return AUT0MjiTIC°J4>.NUiiL sifitch to MiuNUi^L, 
3e Press STiiRT AT CQNTROL REGISTER button., 
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If the original printout on the Flexowriter did not stiow any inaccuraoy ,, 
repeat the instaruction bs outlined under TWC Corrective Action.. 



INVALID DATA CHECK 



Cause : This type of stop occurs when attempting to perform arithmetic- 
type operations on unsigned quantities,:. This will invariably be on a newly- 
written progrjjm., 

Console Picture ; (see figure 21) 

D-1000 OPSEiiTING - OFF 

Operation Code - Arithmetic type order 

[Add (Hi lh)» Sub (IS 15), ^1«1 illi, 13), Div (13 13)J 

Cycle Counter - 7 

All other lights are insignificant 

Gprrective Jtetion; In order to take proper corrective action when in- 
valid data caused a machine stop^ one must fully ret-lize that immediate cor* 
rection may be impossible without the source document,. The following pro- 
cedures could be usedi, 

1. Put iiUTOMiiTIC-MAiaiAL switch to MiiMJiiL 

2a Print out via Fiexowriter the contents of: 

a« Sequence Register 

be Control Register (1990) 

So Addresses as dictated by 1990 

d„ Current Order Register (1999) 

Bo Note whether in Normal qt Subsequence Mode 

Conditions at the tiase may dictate whether or not to re^'StaJ't. To re- 
start at the following instruction, return switch to aUTWATIC and depress ■ 
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7x1 general, it would ba advisable to go to the next program vntil the 
exTor could be correctedo 



Causej. Cmputer stops of this type cxe brought about hj the varic-c 
checte within the Central Processor iiot being satisfied, "Kie various ch.ck 
fuaictions M-e described in the Section entitled Detailed Description of t.«^ 
Console^ 

HSSSS^f^-SiH-S" ^^^® Fig^j-re 22) 

D^IOOO OrmaTIMG - Oi?F 

Cheek Functions: The Bight vjhich represents the corresponding check 
function will not be in the norraal state. This in general me^.s that one 
of the check fui^ction ligl^s nill be OFF„ In Figure 22 the M light is OFF 
k'hieh should always be Olh 

Corrective^^tion: Unless the check is sn illegal Op Code (GO light OFF; 
rfe is 'usuan^iise to call a Field Service Engineer to correct the trot&le. 



¥11, SIMMII 

1 res^e of the preceeding nection Hill indicate that on any type of a 
halt, the E-lOO) OPER..TraG light x^ill be OFF. Therefore, the operator ■of the 
Gonsole should constantly notice the status of this light. 

klhile checking the D^-IOOO OPBlATIMG light, the OS light can be checked 
smultaneoiiGl^. If both lights are OFF, then a check of the THG lights Bnd 
OP GODS lights should be ?aade. itlso, if the ClCJi^ GOUIITEa reads 3. the stop 
is usualls^due to a transfer of one type or another. If the Tl« lights ar-e 
K and the CIGLS CGUMTlffl reads ?, then the error is probably one in T^hich un- 
signed nw.bers were used in an aritMetic -type operation^* 
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As an operator becomes faiailisr with the Console, a quick scan of all 
lights should give a complete picture of the status of the Computer, Once 
an error has caused a halt, the Control Rep-ster (1990) and the Current 
Order Register (1999) are generally interrogated. After which the condi- 
tions that caused the stop dictate the corrective procedures to be taken by 
the operator™ 



SBCTIOBS VII 



OPERATOR "S FUNCTION kND RESPONSIBILITI 



1. INTRODUCTION 

The Console operator is chiefly responsible for the efficient opera'- 
tion of any Ccamputer installation„ He should well realize his area of re^- 

cponsibility snd the frraiework within vjhich he operates <, Efficient opera-- 
tion of any instfillation begisis with efficient use of the Console j thereby 
making it imperative that the Console operator know exactly what procedures 
are to be carried out dm'ing normal operating conditions and especially dur-= 
ing abnormal conditions o In short j the Console operator must be an expert 
so that he issy be in a position to give on-the-spot advice to progranmere 
VJho are cheeking out their programs on the Consoles sind also take immediate 
corrective action under any conditions that may arise o This insludss know- 
ing when the condition warrants calling in an engineero 



^^'^ g^FICIHJT OPg?.AYIOK^ 

^-* Sc heduling 

The Console operator in general is not responsible for the sched=- 
uling or re-scheduling of problerase However, in many cases the opera- 
tor assists in raaking out the day's 8ched\ileo Adjustments in a daily 
schedule have to be Ksde in the event of unexpected Coiaputer downtlmeo 
A small blackboard may be kspt posted to inforra interested persons as 
to how close the daily schedule is being adhered tOo 

Bu Coord ination 

Becoming fsaiiliar Kith the progrcoas that are rxm most frequently 
Hill greatly ismrore running efficiency in the event thc.t une:spected 
conditions arisen Being able to make on-the-spot decisions in uneX'^' 
pected situations is a must for Console operators o The correct judge- 
ment Nill often save valuable ecraputer tiim and in sorae instances ^ if 
the prograiiMsr is not present, c&n only be made if the operator is fan- 
iliar -nith the most cosuson comcuter runso 
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•-1-" 



..•i ".ii'. ; ■' . .■ ';,'"", ,i I 01" T,;.:"-..: • :it3ii qj- pro- 

■zo the : ■ -: ''.■3.W':-: :'g^.- ncw prc!,;i'J:.- '.. „ 



:a cne of loi:^gj'-::,i^ iiccvx\Ai: ioi^0.rg of problCn riiies is fa must 
oiii.uter .1.rist.-'l?..'.ticn(=!, and the .rr:;;f orsibility frills corapletel>' on 



Ec.c"ri iristallfction t./ill ha-e its cA:n aiethod of logging. However^ 
:x: ^oriiVal, all 3o;>;£ing fflethoc,:? f^x'b bcsicallj'- the same* Sepai-ate logs 
sill be j!iaintalned for tlie Centrfil Processor and for ssch perdpheral 

\:A;J.t.. iJ;jKK3.e log sheets arc shown ivi Figyi-es 23 and 2ii„ The basis 

T'^l^^-vi ■:hicii. fiiJ.!. ^encrallj sp'P^i' tc ;~?.?. logs rira the folkwing: 

1.- Log Housekeeping '-• Axi often &biised i"ule, but its importance 
shotild be obvions,. Make stii'e todajrj^s date appears. on the sheeto 
fi:ce|>tlo):iE i.i&> bs just tfter p^idnight when the previ.ous dfay's 
dai-,e Kay be acre convenient to v.Ge„ Heke sure enough carbon cop- 
ies are .'nade^ ( Isatallatior? decision..) 

2o Tiise - Tsjae at nhi.ch run iii stcurted. In general 2Jii"hour titae 
is preferred; xn incrarients of 1/10 of an hour (six minutes )» This 

eases the buxden on the accosAiiting da|)srtraent.-/ 

3^ Prcbleai or Job Kyinbei- - This will identify to which problem 
the tiKie is charged^ 

ho Running Tiiae sad Sown Ti^e ■= This section is one of the moat 
important and gersei'-ally the most often ignored colussK of the an- 
tire log sheeto, All time on a. giv'en piece of equipiient shoulld be 
cceounted for, be it good tliae or down tlir-e* itewn tiiss begins -Khen 



DAT/uTiatie 1000 
CaOT.AL PROCESSC® LOG 



DATE 



TiEe 
St arte c 






Operator 



Affiliation 



Fajoblem or 

Job KiJinber 



Kage File 
Units 



Time 
Ended 



Time 



Remarks 



f 

-a 
O 



DATiijn£ti:Q)00 

PHlIPfffiRAL JDQ 



B3UIPMEHT: lEput Converter 

Standard-Speed Output Converter with UO? Printer 
Standard-^Speed Output Converter with 519 Punch 
High-Speed Output Converter with High-Speed Printer 



B 



DATE 



Tjjne 

Startec 



Operator Affiliation 



Problaa or 
Job Nuiaber 



Description of In= 
put or Output Data 



Plugboards 
Used 



Time 

Ended 



Down 
Tims 



Remarks 



c 
-J 

t 



'-12' 



a Service Request slip is filled out and an engineer is called 
in, and ends when the engineer turns the machine back to the 
operator., If the engineer can demonstrate that the program and 
not the machine was at fault, there is no down timeo 

5., Remarks - Include when applicable such coimaents as explana- 
tion of run, progress made, etCo 

In general, during a given shift the Central Processor is booked 
solidly, and therefore the problem "off time" should be the same as 
the next problem "on time". The)^*should be no unaccounted time between 
problems <, 

^•- Programer Aids 

1., Assembly Routine and Utility System Routines - A good Con- 
sole operator should be able to give assistance to progranimers 
when first checking out new progrems* An understanding of the 
usage of the Assembly Routine and the Utility System Routines 

available can be invaluable aids to programmers initially check«= 

ing out ne«i progi'ams.. 

1j^±Q&l coding errors should be checked for in new programs 3 
especially with inexperienced programmers >, Testing techniques 
should be fully understood by the progrsjjmjer, but the Console opera- 
tor is responsible for the instituting sid completion of the pro- 

grairaaer*s desires., 

2o Diagnostic Routines -- Cojisole operators should indeed know 
basic machine testing techniques in the event machine errors oc= 
eur in the course of runring a problem.. There are mmeroias Diag- 
nostic Test routines which can check out eveiy portion of the Com" 
puter.. 

There axe tests tir5.ttsn to check the Aritteetic Unit^ the Gon'=' 
trol Unit, the High-Speed Memory, the Input and Output Buffers ^ all 
pairs of orders, Coittparison tests. Console tests, etc... 
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In some instances, errors occur only when a certain oon^ 
dition is met in the machine (i^e,, a particular pair of orders 
occurring together or particular patterns of bits within memory ).- 
If a Console operator is 4i>le to recognize certain symptoms and 
properly describe them, proper use of Diagnostic Test Routines 
will be simplified^ 

Fo Pre-yer.tjve Care 

Preventive care can also be described as good operating technique,. 
Breakdown cannot be prevented » but by proper handling of equipment and 
supervising the operating techniques of others, some down time will be 
averted,. This obviously increases the efficiency of the entire Computer 
installation* Knowing when to cal3 an engineer and when not to is just 
as important o JSxercising this proper judgement shoud come with exper-" 
iencBo 

Gc Responsibility 

The Console operator should have autlibrity over all peripheral 
units as well as the Console ^ ^t is of the utmost importance the Con- 
sole operator be certain that all tape units needed for the successful 
operation of a problem at hand be at the Central Processor" s disposal. 
All Operators of peripheral equipment should be directly responsible to 
the Console operator, and any chonges on any of the File Units should 
not be made without first obtaining authorisation from the Console opera- 
tor » 



SECTION VIII 



ESAKPLES 



The following illustrative examples are designed to aid the student 
in determining why the Central Processor halts and what is to be done to 
re-3tart.. The section following the illustrations lists the reason for 
the halt and the proper corrective action to be taken., 

The student should study the illustrations and list the cause of the 
halt and the proper cori'ective action to take before turning to the answers. 
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Figure 25. 
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Figure 29. 
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EXPLANATION OF IUjUSTKaTIONS 



Figur e ^ 2 $ 

The DATiunatic 1000 hss stopped on Cycle 7 of an ADD order« This is 
clearly indicated by the OP CODE lights and the CYCLE COONTERo 

Corrective Action 

1„ Depress M/iCHIKE CLEAR button. 

2., AUTC^^TIC-MiiKUAL sv/itch to MaKUaL 

3<. Print out contents of 1990 on Flexowriter 

Assme printout: BFF 306 306 101 
ijc Print out contents of 0306 arid 1101 

0306: £00 000 000 000 

1101: 800 005 000 000 

Error is that contents of B address is an unsigned quantity; there- 
fore, replace 1101 >Jith proper sign. 

0.. T^e in 1101 via Flexonriter 

1101; *C0 005 000 000 

60 Reconstruct order in 1990 

Tspe in 1990: BFF 3C^ 101 306 
7.» Start at Control Register 



Figure 26 

In this escamplCj the coamuter has ^paxently halted except that the 

D-10(X) OPIRATII^G light is 0H« Closer inspection indicates that the OP CODE 
lights indicate s read instruction is taking plcice.. The Memory Local Regis= 
ter sho¥s that the instruction is RFA 06 •=•— — =„ The MFU Lights on the 
Console indicate that tape 06 is in motion and the cause of the apparent halt 
due either to a previous REMj, MilTEj or REl-JIND order on the seme drive not 
being eompletedo 
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Figure 2? 

This stop is easily recognized as a TWO check stop* The operation 
code and the cycle counter show that the computer stopped on Cycle 3 of 
a transfer-in order <, The prograa counter indicates how many more words 
remain to be transferred in to complete this orders In this case 5 10» 
The "emory Local Register contains the last valid word transferred in.. 
The fact that the error subsequence switch if OFF prevented the invalid 
vjord from reaching the High'=Speed Wsmoiy. 

^O F .^.g.g.t^yQ-j^ g-'^-^Qg - "^^^ course of action is dependent highly upon 
what the prograraiaer has in mind» The Control Register will contain, in 
the A address,, the location where the nest word is to be transferred, i»e,, 
(1990) DG3 ii82 03J 000. Therefore, the invalid word would have gone to 
lj[i82 had it not been stopped. A redstart at the Control i^egister would 
place the invalid word in location l!|82s but the Coasputer again would come 
to a halto At this point the correct or any valid word could be typed in 
via the FlexoOTiter and re-steirting at the Control Register again will per- 
liiit the program to continue » 

Note'. Before aiiy corrective action cmx be taken^ the MACHINE CLEAR 

button must be depressed to reset the interlocks which stopped 

the niacbine-.. 

Figure 28 

The instruction that has stopped the Coiuputer is a rewind instruction 
as seen by the OP CODE 05. A check of the MFU lights shows that the CHECK 
li.ght is OH on the drive addreslfas Cg... Furthermore, the DSfiifJD-RELMSE 
switch is in the REIEASE position which indicates that the Console does not 
have control of the M,W„ 

C or r e c t i ve _. jx J' j-,?.^ J ' 

Place DE24/A-D-RELEiiSE switch in D^MD position 

Depress KACHIIffi CLE^ffi and BESTiiRT AT GGI«BOL REGISTm buttons. 
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Figitre 2 9 

The DATA!)iv?.tic lOGO has stopped in the Arrtcusatic niodo during the e>:- 
ecntion of an ISL instruction. The most probably cause for the check stop 
is dv.e to en invalid C addresso The contents of 1999 will yie3d the add- 
ress of the ct,u-2-cnt instruction, i,e<., BOO Ul 000 000 or 800 XXX 000 0CO« 
To fiirther qualify this, tho three least-significant digits appear in the 
A siibaddresa position ^ while the mmovy designator bit is bit position SO 
or D^, Since the instruction is generally always plus, either an 8 or B 
will be in the lt=!ft.T.03t position of the Flexcwritei' printouto Thtis, if the 
print out i;';ei"e BOO 652 000 OCO the register 1652' should be interrogated,-. 
The restriction pls.ced on tlie ISL instruction is that the' extracted digit 
piiis ths least- significant digit of the C addresa be less or equal to 19o 

Correctit/e Action: 



Print out 2599: BOO 652 OQO COO 
Print o-ut 1652: GD^ 810 950 866 
G edclress is. in^ralid 
Gonsialt pregrairaaer on restcrt 

The DATMetic 1000 has stopped dae to an optional stop instruction^ 
A ch£sk of the Brsalmoint si«.tcfec3 ii^dicates that ■ ny of foxiT optional stop 
instructions eonlci hc^Te hnliod the Ccmyixtor. Since the stop occurred on 
Cjcle Ij no sxiijssquGnca call was laade froa the instructiono If- there was a 
subsequence call, the sto^) ijoijild occur at Gyclo 8c 

worrsc w'.'i.vs ^iCGj-on; 

lo All ©ptional Stops should bg descnlbed Vy the prograssaer outlin- 

2o To detenrdne v?hich optional st-op caused ihe halt 

a. Print out AR 1 of 1999. is stop 13 or. Cycle 8 

(r -^ 
iissuRte printout is ^^ 000 080 000 

n ■ . \ . -^ ^^^ 

n-itLuowt inaica-css that tha optional stop is due to Break- 
point switch 5 boing set^ 
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bo The following table should be useful in ascertaining 
which Breakpoint switch caused an Optional Stopo 

Breakpoint Sv^lteh B Address 

1 800 

2 2400 

3 200 
h 100 
5 080 
(> OiiO 
1 020 
B 010 
9 008 

10 COli 

linconditiGnai' Step 001 

-t BtiCXilK^ be further noted tlHrk at the concl»;sion of sb|- C^tional 
Stop iKotrtcctioHj the coiiteista of the Control Registsr will be the next 
instructioB to be perfoised„ 



In thG condition gJiosjb^ the halt is due to a Bright count check function 
halting the GmiixvAer., Tira liiitarnal Trsnsfer irsstruotiors , as 3.ndicated in the 
OP cam regieter . i:se ecr::e to a halt due to m iiXO/=roct weight eo unt. The 
xnvelid ^ord ^sppesL's as a word of all G"s £md can bs observed in the MeiEorj 
locol Register^ 

lU Depress MAGffiSE CLiil/iH button 

3.- Print out Control Register 

Assiiree i3rintout is BEl 10? 012 20? 

The addresses are peiirated to the forjii &CE d'^iris>.g Cyele 3; 
therefore a the mrd In 010? is invalid. 
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ho Check word in 010? 'rf.a Flexo-^iter printout 

a^ If iax'slidj, type ¥alid word in via Flexowriter 
b„ If valid, repeat instj^iction 

The DAT/>r,?&tic 1000 has halted due to a progrs-ising error as indicated 

bj an illeg.?! operation code in the QPERATIOM CODS register^ 

1^ 'Depress RMMIME ClJmi button 

2„ mT<MAfnS^iKSQA:L snitch to mmU. 

Assies© 1999; 800 3^2 000 COO 
l^„ Clisck location l)3p£ ^i'^^'^ priatcmt -via Fl^ :jtowritsr 

a^. If iij-ralidj cheek prograa sheet icr' correct instruction, 
b.. If valid; T&se&t instrvxitixm sad re- atart.^ 



